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CHAPTER 1 

MULTIPLICATION OF ATTACKS 


INSTRUMENTAL form will mean, so far as this discussion is concerned, a 
^ modification of the original melody and/or harmony which renders them fit 
for execution on an instrument. Instrumental can thus be regarded as an applied 
form of pure music. Depending on the degree of virtuosity which can be expected 
from singers, instrumental forms may be applied to vocal music as well as or- 
chestral. 

The main technical characteristic of the instrumental (i.e., of applied, as 
against pure) form is that it emphasizes the development of quantities (multiplica- 
tion) and the forms of attacks from the original attack. We shall here be concerned 
only with the former — i.e., with quantities and their uses in composition — and 
leave the latter, the forms of attack (such as durable, abrupt, bouncing, oscillat- 
ing, etc.), to that branch of this theory called orchestration. 

Multiplication of attacks may be applied directly to single pitch-units as 
well as to pitch-assemblages. The number of instrumental forms available is 
dependent upon the number of pitch-units in an assemblage. When the number 
of pitch-units (parts) in an assemblage is few, the number of instrumental forms 
is low. When the pitch-units (parts) in an assemblage are abundant, the number 
of instrumental forms is high, permitting greater variety in a composition insofar 
as its instrumental aspect is concerned. 

The paucity of instrumental forms derivable from but one pitch-unit (part) 
often compels us to resort to couplings. By the addition of one coupling to one 
part, we achieve a two-part setting with all its instrumental implications. Like- 
wise, the addition of two couplings to one part transforms the latter into a three- 
part ass*?mblage, etc. 

What we are to discuss here is all forms of arpeggio and their applications 
in the field of melody, harmony, and correlated melodies. 

A. Nomenclature: 

2 — score (group of instrumental strata) 

S — stratum (instrumental stratum) 
p — part (function, coupling) 
a — attack 


Preliminary Data : 


(1) p = a ; p = 2a : . 

. p = na 

(2) S = p ; S = 2p ; . 

. S = np 

(3) 2 = S : 2 = 2S : . 

. . 2 = nS 


[8831 
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B. Sources of Instrumental Forms 

(a) Multiplication of S is achieved by 1 : 2 : 4 : 8 : . . . ratio (i.e., by the 
octaves) 

(b) Multiplication of p in S is achieved by coupling or by harmonization. 
It is applicable to melody (p), to correlated melodies (2p, . . . np), and 
to harmony (2p . . . 4p). The material for p is to be found in my 
previous exposition of the Theory of Pitch-Scales* and the Theory of 
Melody.** The material for 2p, . . . np acting as melodies was discussed 
in the theory of correlated melodies {Counterpoint).*** The material for 

. 2p, . . . np acting as parts of harmony is presented in the previous 
Special Theory of Harmony,**** and in the discussion that is to come 
on the General Theory of Harmony.***** 

(c) Multiplication of a is achieved by repetition and sequence of p’s (ar- 
peggio). 

(d) Different S’s and different p’s, as correlated melodies of S, may have 
independent instrumental forms. 

C. Definition of Instrumental Forms: 

I. (a) Instrumental Forms of Melody. I (M = p): 

Repetition of pitch-units represented by the duration-group and expressed 
through its common denominator. The number of a equals the numter of t. 

If = nt, then nt = na 

Rhythmic composition of durations assigned to each attack. 

(b) Instrumental Forms of Melody: I (M = np): 

Repetition of pitch-units (pi) and their couplings (ph, pm, . . . pr^) and 
transition (sequence) from one p to another, represented by the duration 
group and expressed through its common denominator. Instrumental 
groups of p’s consisting of repetitions and sequences are subject to per- 
mutations. 


(a) Instrumental Forms of the Simultaneous Groups of Melody: 

p p flu ^ Ei_ El_ Em Eil 

M = Pi_; P]^: Pn ; Pin; Pii ; Pm ; . . . 

* ^ Pii Phi Phi Pii Pi Pi 

(J) Instrumental Forms of the Sequent Groups of Melody: 

M = Pi -|- Pii; Pn -I- Pi; Pi -1- Pn -H Pm; Pi + Pm + Pn; Pm + Pi -f- 
+ Pii; Pii + Pi + Pm: Pii + Pin + Pi: Pin + Pii + Pi- 

M = Pi -f Pii -H Pi; Pi + Pn + Pm + Pi: Pi + Pii + Pm + Pn; 

Pi + Pii + Pm + Pm- 


♦Sec Vol. I, p. 101 ff. •♦See Vol. t, p. 227 ff. 
p. ,159 ff. ♦♦♦♦♦See p. 1063 ff. 


♦♦♦Sec Vol. I, p. 708 ff. ♦♦♦♦See Vol, I, 
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(y) Instrumental Forms of the Combined Groups of Melody: 

TV* „ Pii 1 Pin I Pin. Pn , Pin ■ Piv , Pin j. Piv , Piv . 

Pin I Piv • ftv , ^ . 

^ ^ 4. ^ j. EiS j. ^ ! 

Pi Pi Pi Pii ’ ‘ ' 


II. Instrumental Forms of Correlated Melodies: 

(a) I j MiL^_P\ ; correlation of instrumental forms of the two uncoupled 
\Mi = p/ 

melodies (Mi and Mu) by means of correlating their a’s. 

Mi (nt = na); Mu (nt = 2na; 3na; . . . mna) 

Mil (t = a) Mil (t — 2a) Mu (t = a) , Mu (t = 3a) 

Mi (t - 2a) ' Mi (t » a) ' Mi (t = 3a) ’’ Mi (t = a) 


Mil (t =■ 2a) Mil (t = 3a) Mu (t = a) Mu (t = 4a) 

Mi (t = 3a) ’ Mi (t = 2a) ’ Mi (t = 4a) ’ Mi (t = a) 

Mil (t ~ 2a) _ Mil (t =* 4a) _ Mu (t = 3a) _ Mu (t = 4a) 

Mi (t = 4a) ’ Mi (t = 2a) ’ Mi (t = 4a) ’ Mi (t = 3a) 


Mn (t = na) 
Mi (t = ma) 


(b) I 



: this form corresponds to combinations of (a), (&) and 


(y) of I (b). 

Mil (a) . Mii(a) . Mn ( ^ ) Mn ( & ) . 
Mi (a) ’Mi (?) 'Mi (a) ’Mi (&) ’ 


Mn(«) . Mn(Y) . Mn(&) . Mn (y) . MhJjJ 
Mi (y) ’Mi (a) ’Mi (y) ’ M, (&) ’Mi (y) ' 


III. Instrumental Forms of Harmony: 

I (S = p, 2p, 3p, 4p): this corresponds to one-part harmony, which is 
the equivalent of M ; two-part harmony, which is the equivalent of two 
correlated uncoupled melodies ; three-part harmony, which is the equiv- 
alent of three correlated uncoupled melodies; four-part harmony, which 
is the equivalent of four correlated uncoupled melodies. 

The source of the harmony may be the Theory of Pitch-Scales, the Special 
Theory of Harmony, and the General Theory of Harmony* Parts (p’s) in their 
simultaneous and sequent groupings correspond to a, b, c, d. 

Pi “ a; Pn “ b; Pm = c; Piv = d. 


•See Vol. I, p. lot ff.; p. .159 ff. and Vol. U, p. 1063 ff. 




CHAPTER 2 

STRATA OF ONE PART 


'^HERE being, by definition, but one part to strata of this type, we need 
^ not classify the attack forms in any general way, but may proceed at once 
to discuss the instrumental forms for S = p. The material for these forms is: 

(a) melody; 

(b) any one of the correlated melodies; 

(c) one part harmony; 

(d) harmonic form of one unit scale; 

(e) one part of any harmony. 

I = a; 2a; 3a; ma; A van 
nt = na 



ihqjlIMl^ 



Van I: A= a8t + at 





r pr pr Mr p 


Figure 1. Melody, 
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Vb) Theme 



Figure 2. Correlated melody (continued). 
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Var- I (57)= jin 




Figure J. One-part harmony (continued). 
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Var. I (B): A= Sa + a + 2a+Ba+a+ Sa; T*"; f series 



1 r r 


Figure 3. One-part harmony {concluded). 


(d) Ped. Point. Theme 



Figure 4. Harmonic form of one-unit scale. 


(e) Theme 




CHAPTER 3 

STRATA OF TWO PARTS 


A. General Classification of I (S « 2p) 

{A table of the combinations of attacks for a and b.) 

A = a; 2a; 3a; 4a; 5a; 6a; 7a; 8a; 12a.* 

I give here a complete table of all forms of I (S » 2p). Included are aU the 
combinations and permutations for 2, 3, 4, 5, 6, 7, 8 and 12 attacks. 

A - 2a; a + b, 

P, « 2! = 2 

Total of general permutations: 2 
Total of circular permutations: 2 


A = 3a; 2a + b\a + 2b, 



Each of the above 2 permutations of the coefficients has 3 general per- 
mutations. 


Total: 3*2 = 6 

The total number of cases: A = 3a 
General permutations: 6 
Circular permutations: 6 


A »4a 

Forms of the distribution of coefficients: 
4 = l-t-3; 2+2 
A — o + Jft; Ja + 6. 



Each of the above 2 permutations of the first form of distribution oi the 
coefficients of recurrence has 4 general permutations. 

Total: 4-2=8 
A ^2u+ 2b 

2 ! 2 ! 2*2 

The above invariant form of distribution has 6 general permutations. 

The total number of cases: A = 4a 
General permutations: 8 + 6 = 14 
Circular permutations: 4-3 = 12 

*ln this chapter and several ensuing chapters arranger may draw — above all, if he is in- 
we are to be concerned with tables ofcombina- sufficiently familiar with the techniques of 
tions; it should be said that the tables are in- making permutations, combinations, and re- 
cluded not merely as items of interest, but lated groups. (Ed.) 
as actual sources on which the composer or 

[8901 
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A - 5a 


Forms of the distribution of coefficients: 
5 = 1+4; 2+3. 


p _5! 
^*-41 


a + 4b: 4a + b 
= 

” 24 


= 5 


Each of the above 2 permutations of the first form of distribution has 5 
general permutations. 

Total: 5*2 = 10 


A 


2a + J5; 3a +26 



m 

2-6 


10 


Each of the above 2 permutations of the second form of distribution has 
10 general permutations. 

Total: 10-2 = 20 

The total number of cases: A = 5a 
General permutations: 10 + 20 = 30 
Circular permutations: 5*4 = 20 


A = 6a 

Forms of the distribution of coefficients: 
6 = 1+5; 2+4; 3+3. 


A — a + 5b; 5a + b. 



720 

120 


6 


Each of the above 2 permutations of the first form of distribution has 6 
general permutations. 

Total: 6*2 = 12 


A = 2o + 46; 4o + 2b. 

P. . -5L = 1“ . IS 
2! 4! 2.24 

Each of the above 2 permutations of the second form of distribution has IS 
general permutations. 

Total: lS-2 « 30 
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A 


3a + 3b 

P 6! _ 720 

* 3' 3!” 6-6 


20 


The above invariant (third) form of distribution has 20 general permuta- 
tions. 

The total number of cases: A « 6a 
General permutations: 12 + 30 + 20 = 62 
Circular permutations: 6*5 =30 


A = 7a 

Forms of the distribution of coefficients: 
7 = 1+6; 2+5; 3+4. 


A = a + do + J. 

p , 7! 50*0 7 

’ “ 6! 720 

Each of the above 2 permutations of the first form of distribution has 7 
general permutations. 

Total: 7*2 = 14 


A = 2a + 5ft; 5o + 2ft. 

P,._7L.i040 

2! 5! 2-120 

Each of the above 2 permutations of the second form of distribution has 
21 general permutations. 

Total: 21-2 = 42 


A = Ja + 4ft: 4a + Jft. 

3! 4! 6-24 

Each of the above 2 permutations of the third form of distribution has 35 
general permutations. 

Total: 35*2 = 70 

The total number of cases: A =« 7a 
General permutations: 14 + 42 + 70 = 126 
Circular permutations: 7*6 = 42 

A -8a 

Forms of the distribution of coefficients: 

8 = 1+7; 2+6; 3+5; 4+4. 
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A ~a-\-7b\7a + h. 

p . 8J ^ 40.320 _ g 
* * 7! 5,040 

Each of the above 2 permutations of the first form of distribution has 8 
general permutations. 

Total: 8-2 - 16 


A ^ 2a 6h\ 6a + 2b. 

o 8! 40,320 


28 


2! 6! 2*720 

Each of the above 2 permutations of the second form of distribution has 28 
general permutations. 

Total: 28*2 = 56 


A ^ 3a + Sb; 5a + 3b. 

8! 40,320 


Pa = 


3! 5! 6*120 


= 56 


Each of the above 2 permutations of the third form of distribution has 56 
general permutations. 

Total: 56*2 = 112 


A * 4o + 46 

Ps 


8! 40,320 


4! 4! 24*24 


70 


The above invariant (fourth) form of distribution has 70 general per- 
mutations. 

The total number of cases: A >»= 8a 

General permutations: 16 + 56 -f 112 -f- 70 = 254 

Circular permutations: 8*7 = 56 


A - 12a 

Forms of the distribution of coefficients: 

12 = l-hll; 2-1-10: 34-9: 4-1-8; S+7\ 6+6 

A - a -b 11b-, 11a -H b. 

p ^ 1^ ^ 479,001,600 ^ 

”“ll! 39,916,800 ° 

Each of the above 2 permutations of the first form of distribution has 12 
general permutations. 

Total: 12*2 = 24 
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id - + 10b ; 10a + 2b. 

„ 12! 479,001,600 _ 

s: s = 56 

2! 10! 2*3,628,800 

Each of the above 2 permutations of the second form of distribution has 
66 general permutations. 

Total; 66*2 = 132 


3a + 9b; 9a + 3b. 
p ^ _1^ ^ 479,001,600 
” “ 3! 9! 6*362,880 


= 220 


Each of the above 2 permutations of the third form of distribution has 220 
general permutations. 

Total: 220*2 = 440 

il =4a+8b;8a-^ 4b. 

p J2L ^ 47^01^ ^ 4,5 
4! 8! 24*40,320 

Each of the above 2 permutations of the fourth form of distribution has 
495 general permutations. 

Total: 495*2 = 990 


i4 = 5a + 7b; 7a + 5b. 

„ _ 12! _ 479,001,600 

^ ” ~no~.5^ 


= 792 


Each of the above 2 permutations of the fifth form of distribution has 792 
general permutations. 

Total: 792-2 = 1584 


A ^ 6a + 6b 


12! ^ 479,001,600 
S! 6! 720-720 


= 924 


The above invariant (sixth) form of distribution has 924 general permu- 
tations. 

The total number of cases: A = 12a 

General permutations: 24 + 132 + 440 + 990 + 1584 + 924 = 4094. 
Circular permutations: 12-11 = 132 

The interval of an octave may be changed to any other interval. For the groups 
with more than 6 attacks ^ only circular permutations are included. See figures 
6-12 inclusive. 
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A = a A - 2a: 2 forms A “3a: 2a +b; a+2b. 2 combinations, 



3 permutations each. Total 2*3 * 6 

Figure 6, A ^ 2a. 



0 

4a ^ 3a“|“bj 2a~}“2bj a”|“3b 


4 forms 

6 






6 forms 

jb ' 


4 form" 


Total: 4+6+4 = 14 

Figure 7. A 4a. 




5a: 4a +b; 3a+2b; 2a+3b; a+4b 





[ 6 forms 


10 forms 
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A - 7a: 6a+b; 5a+2b; 4a+3b: 3a+4b; 2a+5b; a+6b 






7 forms (circular) ; 
35 forms (general) 



Total: 7-lr21 •+'35+35+21 +7 - 126 
Figure 10. A = 7a. 
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8 forms (circular) ; 
70 forms (general) 


Figure 11. A ^ 8a, (continued). 
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8 forms (circular) ; 
28 forms (general) 



8 forms (circular) ; 

8 forms (general) 

Total: 8+28+56+70+56+28+8 = 254 
Figure 11, A = 8a, {concluded), 

A= 12a: lla+b; 10a+2b; 9a+3b; 8a+4b; 7a+5b; 6a+6b; 5a+7b; 4a+8b; 
3a+9b; 2a + 10b; a + llb 


12 forms (circular) ; 12 forms (general) 


12 forms (circular) ; 66 forms (general) 


12 forms (circular) ; 220 forms (general) 




Figure 12, A = 12a, {continued). 
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12 forms (circular) ; 495 forms (general) 


12 forms (circular) ; 792 forms (general) 


12 forms (circular) ; 924 forms (general) 


12 forms (circular) ; 792 forms (general) 


12 forms (circular) ; 495 forms (general) 
12 forms (circular) ; 220 forms (general) 


12 forms (circular) ; 66 forms (general) 

12 forms (circular) ; 12 forms (general) 

Total: 12+66+220+495+792+924+792+495+220+66+12 = 4094 
Figure 12, A = 12a, {concluded). 


Examples of the polynomial attack-groups {coefficients of recurrence) 
A = r3^2 A = r4-5.3 



Figure 13, Polynomial cUtack-groups {continued). 
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A » Summation Series I 



A « 3(2+1) +(2+1)* 



A = (3+1+1) i- (1+3+1) + (1+1+3) 



Figure 13, Polynomial attack-groups {concluded). 


B. Instrumental Forms of S = 2p 
The material for these forms is: 

(a) coupled melody: M (^); 

(b) harmonic forms of two-unit scales ; 

(c) two-part harmony; 

(d) two-parts of any harmony. 

I — . EU EL. ^ -L k*. 4. nb2 

Pi Pii bj a2 mb2 na2 

I = ab, ba: permutations of the higher orders. 

Coefficients of recurrence: 2a +b; a+2b; . 
. . . ma + nb. 

(a) Var. 





T F r 


Figure 14, Coupled melody {continued). 



Figure 14 A. Harmonic forms of two-unit scales {continued). 
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i 1 

“Tjf " 1 , J : ' 


IjJU 1 1 

t 7^ ■■ "i 




ds begins 

J 1 iTiTiiTt-jr 

1 etc. 



Figure 14 A, Harmonic forms of two-unit scales {concluded). 


2b» -f 2aa + bg + a* + 2 b« + 2aj^ 


di begins 


-jfi 1 : ^ — : 




|ivir— ■ —— — • .— — — 





f jTi 1 

^ 














Figure 14B, Harmonic forms of two-unit scales {continued). 
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Figure 14B. Harmonic forms of two-unit scales {concluded). 
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(c) Theme: S= £p 



Figure 15. Two-part harnumy {continued). 


906 INSTRUMENTAL FORMS 

When the progression of chords (H~^ has an assigned duration group, instru- 
mental form (I) can be carried out through t. 

Theme 



Figure 15. Two-part harmony (concluded). 
(d) Theme: S = 4p 



Var. I (|5) = (bg+a,+b,) H, + (a* + b* + a*) H* 



Figure 16. Two parts of any harmony, (continued). 
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Var. I (*p^) = +aa) + (b^g + a* + b*) H» 



Var. : the two preceding variations combined 



Theme: T= r 5^4 



T 


Figure 16 , Two parts of any harmony {continued). 
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Var. I /P y.P^ N- 2a^+b«-t-a,-t-8b^ 

^pt, pi / 2bt +a« +b« + 2a2 * 



Figure 16, Two parts of any harmony [concluded). 


Individual attacks emphasizing one or two parts can be combined into one 
attack-group of any desirable form. 

Example: 

b bb bbbbb bbbb b 
I (S « 2p) : aa ; aaaa ; aaa aa ; aa a aa ; . . . 


Theme 



Figure 77. / (5 = 2p,) [continued). 
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bbbb 

Var.: a a a a; H= 4a= 4t. 




Figure 17. I (S 2p) (concluded). 


CHAPTER 4 

STRATA OF THREE PARTS 


A. General Classification of I (S = 3p) 

{A table of the combinations of attacks for a, 6, and c) 


A a; 2ai 3a; 4a; 5a; 6a; 7a; 8a; 12a. 

The following is a complete table of all forms of I(S = 3p). It includes 
all the combinations and permutations for 2, 3, 4, 5, 6, 7, 8 and 1 2 sequent attacks.* 


(1) I = ap (one part, one attack). 

Three invariant forms: a or b or c. 

A = ap, 2ap, . . . map. 

This is equivalent to I(S = p). 


(2) I = a2p“^ (one attack to a part, two sequent parts) 

Three invariant forms: ab, ac, be. 

Each invariant form produces 2 attacks and has 2 permutations. 

This is equivalent to I(S * 2p). 

Further combinations of ab, ac, be are not necessary as it corresponds 
to the forms of (3). 


(3) I = a3p"^ (one attack to a part, three sequent parts). 

One inveiriant form: abc. 

The invariant form produces 3 attacks and has 6 permutations: 
abc, acb, cab, bac, bca, cba. 

All other attack groups (A = 3 + n) develop from this source by means 
of the coefficients of recurrence. 


*Here, as on other occasions, Schillinser 
uses convenient and brief rather than the full 
mathematical expressions to indicate relation- 
ships. For example, in an expression like S p 
the coefficients are understood to be 1, i.e., 
1 S » 1 p. It does not mean, as it would in 
strict mathematical form, that the number — 
any number — of strata equals the number of 


parts. Nor does the juxtaposition of, say, a 
and p as in ap imply multiplication; on the 
contrary, it means, as the text makes clear, 
“one attack to one part" — which would be 
expressed in rigid mathematical form as 



[ 910 ] 
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B. Development, of Attack-Groups by Means of the 
Coefficients of Recurrence 

A = 4a; 2a-t-b-|-c: a-f2b-|-c: a-Hb+2c. 

2 ! 2 

Each of the above 3 permutations of the coefficients has 12 general per- 
mutations. 



12 general or 4 circular permutations 
12 general or 4 circular permutations 


12 general or 4 circular permutations 


Figure 19. A « 4a; Za+b+c; a-\-2h+c; a+i+^c 

Total in general permutations: 12+12+12 =36 
Total in circular permutations: 4+4+4 = 12 


A = 5a. 


Forms of the distribution of coefficients: 
5 = 2+2+1 and 5 = 1+1+3 
A ^ 2a4r2b’\"C\ 2ffl+^+Z£:; a^rZb^r^c 


P5 = 


5! 


120 


= 30 


2 ! 2 ! 2*2 

Each of the 3 permutations of the first form of distribution has 30 general 
permutations. Total: 30*3 = 90. 


3 E 




30 general or 5 circular permutations 
30 general or 5 circular permutations 
30 general or 5 circular permutations 


Figure 20, A = 5a; 2a+2b+c; 2a+b+2c; a+2b+2c 


Total in general permutations: 30+30+30 = 90 
Total in circular permutations: 5+5+5 = 15 
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20 


^ « 1?? 

3! * 6 

Each of the above 3 permutations of the second form of distribution has 20 
general permutations. Total: 20*3 = 60. 



20 general or 5 circular permutations 


20 general or S circular permutations 


20 general or 5 circular permutations 


Figure 21. A = 5a; a+b+3c; a+3b+c; 3a+b+c. 


Total in general permutations: 20+20+20 = 60 
Total in circular permutations: 5 +5 +5 « 15 
The entire total for S attacks: in general permutations: 150 

in circular permutations: 30 


A « 6a. 

Forms of the distribution of coefficients: 

6 = 1+1+4; 1+2+3; 2+2+2. 

A = a+b+4c; a+4b+c; 4a+b+c. 

p « ^ 

* * 4! 24* 

Each of the above 3 permutations of the first form of distribution has 30 
general permutations. 


30 




30 general or 6 circular permutations 


30 general or 6 circular permutations 


30 general or 6 circular permutations 


Figure 22. A * 6a; a+b+4c; a+4b+c; a+b+4c. 

Total in general permutations: 30»3 = 90 
Total in circular permutations: 6»3 « 18 
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A 

P. 


~ ^d-^b-i-Jci ^d-i-Jb-^-c’, Sd-^-Zb-^^c. 


— s — s 60 

2! 3! 2-6 


Each of the above 6 permutations of the second form of distribution has 
60 general permutations. 



60 general or 6 circular permutations 


60 general or 6 circular permutations 


60 general or 6 circular permutations 


60 general or 6 circular permutations 


60 general or 6 circular permutations 


60 general or 6 circular permutations 


Figure 23. A = 6d; d+2b+3c; d+3b+2c; 3d+b+2c; 2d+b+3c; 
2d-\^3b-\-c f 2d-\-2b'\-c 

Total in general permutations: 60*6 = 360 
Total in circular permutations: 6*6 = 36 


A 

Pe 


= 2d+2b+2c. 

= = 
2 ! 2 ! 2 ! 


720 


2 . 2*2 


= 90 


The third form of distribution (invariant) has 90 general permutations 


90 general or 6 circular permutations 


Figure 24. A ^ 6d: 2d+2b+2c. 

The entire total for 6 attacks: in general permutations: 540 

in circular permutations : 60 
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A > 7a. 

Forms of the distribution of coefficients: 

7 = 1+1+5; 1+2+4; 2+2+3; 3+3+1 
A >= c+5+5c; fl+5i+c; 5o+6+c,. 

5! 120 

Each of the above 3 permutations of the first form of distribution has 42 
general permutations. 



42 general or 7 circular permutations 


42 general or 7 circular permutations 


42 general or 7 circular permutations 


Figure 25. A = 7a; a+b+5c; a+5b+c; 5a+b+c. 

Total in general permutations: 42-3 * 126 
Total in circular permutations: 7*3 = 21 


A — a+2b+4c; a+4b+2c; 4a+b+2c; 2a+b+4c; 2a+4b+c\ 4a+2b+c,. 

P, . JL . 52« . .05 

2! 4! 2-24 

Each of the above 6 permutations of the second form of distribution has 
105 general permutations. 



105 general or 7 circular permutations 


105 general or 7 circular permutations 


105 general or 7 circular permutations 


105 general or 7 circular permutations 


Figure 26. A * 7a; a+2b+4c; a+4b+2c; 4a+b+2c; 2a+b+4c; 2a+4b+c; 

4a4r2b4rc {continued). 
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105 general or 7 circular permutations 






105 general or 7 circular permutations 


Figure 26. A * 7a; a+2b+4c; a+4b+2c; 4c+b+2c; 2a+b+4c; 2a+4b+c; 
4a+2b’\‘C (concluded). 

Total in general permutations: 105*6 = 630 
Total in circular permutations: 7*6 = 42 


A 

P7 


2a+2b+3c; 2a+3b+2c; 3a+2b+2c. 


71 ^ 5040 

2! 3! 2! “ 2*6*2 


210 


Each of the above 3 permutations of the third form of distribution has 210 
general permutations. 




210 general or 7 circular permutations 


210 general or 7 circular permutations 


210 general or 7 circular permutations 


Figure 27 . A ^ 7a; 2a+2b’\-3c; 2a-\-3b+2c; 3a4r2b4r2c. 

Total in general permutations: 210*3 = 630 
Total in circular permutations: 7*3 — 21 


A 

Pt 


3a'4“b^3c; a+Jt+Jc, 


7! ^ 5040 
3! 3! “ 6*6 


140 


Each of the above 3 permutations of the fourth form of distribution has 
140 general permutations. 

See Figure 28 on the following page. 
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140 general or 7 circular permutations 


140 general or 7 circular permutations 


140 general or 7 circular permutations 


Figure 28, A = 


Total in general permutations: 14p»3 =420 
Total in circular permutations: 7*3 = 21 

The entire total for 7 attacks: In general permutations: 1806 

in circular permutations: 105 


A » 8a. 

Forms of the distribution of coefficients: 

8 = 1+1+6; 1+2+5; 1+3+4; 2+2+4; 2+3+3 
A = a+b+6c; a+6b+c; 6a+b+c. 

61 720 

Each of the two above 3 permutations of the first form of distribution has 
56 general permutations. 

Total: 56*3 = 168 



56 general or 8 circular permutations 


56 general or 8 circular permutations 


56 general or 8 circular permutations 


Figure 29, A = 8a; a+5+6c; a+65+c; 6a+b+c, 

Total in general permutations: 56*3 = 168 
Total in circular permutations: 8*3 = 24 
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A 

P. 


= a+2b+Sc; a+Sb-t-2c; 5a+b-t-2c; 2a+b+Sc; 2a-t-Sb+c; Sa-t-2b+c. 


8! _ 40,320 

2! 5! " 2*120 


168 


Each of the above 6 ‘permutations of the second form of distribution has 
168 aeneral jiermutations. 








168 general or 8 circular permutations 
168 general or 8 circular permutations 
168 general or 8 circular permutations 
168 general or 8 circular permutations 
168 general or 8 circular permutations 


168 general or 8 circular permutations 


Figure 30. A = 8a; a+2b+5c; a+5b+2c; 3a+b+2c; 

5a+2b+c. 


2a-\-b-\-5c; 2o+56+c; 


A 

Ps 


Total in general permutations: 168*6 = 1008 
Total in circular permutations; 8*6 = 48 


a+3b+4c; a+4b+3c; 4a+b+3c; 3a+b+4c; 3a+4b+'c; 4a+3b+c. 
8! 40,320 


3! 4! 6*24 


= 280 


Each of the above 6 permutations of the third form of distribution has 280 
general permutations. 



280 general or 8 circular permutations 



280 general or 8 circular permutations 


Figure 31. A - 8a; o+36+4c; a-\-4b+3c; 4a+b-\3c; 3a+b+4c; 3a+4b+c; 

4a-\-3b-\-c, {continued) * 
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280 general or 8 circular permutations 


280 general or 8 circular permutations 


280 general or 8 circular permutations 


280 general or 8 circular permutations 

Figure 31, A —8a; a+3h+4c; a+4b+3c; 4a+b+3c; 3a+b+4c; 3a+4b+c; 

4a+3b+ c {concluded). 

Total in general permutations: 280*6 = 1680 
Total in circular permutations: 8*6 = 48 

A = 2a+2b+4c; 2a+4b+2c; 4a+2b+2c 
2! 2! 4! 2*2*24 

Each of the above 3 permutations of the fourth form of distribution has 
420 general permutations. 


420 general or 8 circular permutations 


420 general or 8 circular permutations 


420 general or 8 circular permutations 

Figure 32, A = 8a; 2a+2b+4c; 2a+4b-\-2c; 4a+2b+2c, 

Total in general pjermutations: 420*3 = 1260 
Total in circular permutations: 8*3 = 24 

A = 2a+3b+3c; 3a+2b+3c; 3a+3b+2c 

P, ^= 42 ^ = 560 

2! 3! 3! 2*6*6 

Each of the above 3 permutations of the fifth form of distribution has 560 
general permutations. 

See Figure 33 on the following page. 
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560 general or 8 circular permutations 


560 general or 8 circular permutations 


general or 8 circular permutations 


Figure 33. A * Scl, 2(i~\‘3h“\~3c ^ 3(i’\‘2b’\’3Cf 3<i~{"3b‘^2c. 

Total in general permutations: 560*3 = 1680 
Total in circular permutations: 8-3 = 24 

The total number of cases: A » 8a 

General permutations: 168 + 1008 + 1680 + 1260 + 1680 » 5796 
Circular permutations: 24 + 48 + 48 + 24 + 24 » 168 

A « 12a. 

Forms of the distribution of coefficients: 

8 » 1+1+10; 1+2+9; 1+3+8; 1+4+7; 1+5+6; 2+2+8; 

2+3+7; 2+4+6; 2+5+5; 3+3+6; 3+4+5; 4+4+4. 

A = a+6+i0<;; a+i(?^+c; i(?a+^+c 

„ _ 12! _ 479,001,600 ,,, 

rij = — = =s 

10! 3,628,800 

Elach of the above 3 permutations of the first form of distribution has 132 
general permutations. 




132 general or 12 circular permutations 



132 general or 12 circular permutations 



132 geileral or 12 circular permutations 


Figure 34. A * 12a; a+b+10c;a+10b+c;10a+b-\-c. 

Total in general permutations: 132*3 — 396 
Total in circular permutations: 12*3 * 36 
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A » 

Pi. 


a+2b+Pc; a-{-9b+2c; 9a+b+2c; 2a+b+9c; 2a+9b+c; 9a+2b+c. 
12! _ 479,001,600 

- « — s; OOU 

2! 9! 2*362,880 


Each of the above 6 permutations of the second form of distribution has 
660 general permutations. 





# # 




660 general or 12 circular permutations 
660 general or 12 circular permutations 


660 general or 12 circular permutations 


660 general or 12 circular permutations 


660 general or 12 circular permutations 


660 general or 12 circular permutations 


Figure 35, A ^ 12a; a+2b+9c; a+9b+2c; 9a+b+2c; 

2a+b+9c; 2a+9b+c; 9a+2b+c, 

Total in general permutations: 660*6 = 3960 
Total in circular permutations: 12*6 « 72 


A = 

Pi* 


a+Jb+8c; a+8b+3c; 8a+b+3c; 3a+b+8c; 3a+8b+c; 8a+3b+c, 
. JIL = 479,001,600 ^ 

3! 8! 6*40,320 


Each of the above 6 permutations of the third form of distribution has 1980 
general permutations. 



1980 general or 12 circular permutations 


1980 general or 1*2 circular p>ermutations 


Figure 36. A * I2a; a+3b+8c; a+8b+3c; 8a+b+3c; 3a+b+8c; 3a+8b+c; 
8a+3b+c (continued). 
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‘1^ y t* | 1980 general or 12 circular permutations 

^ 0..1/!' 1980 general or 12 circular permutations 

:^z"^ . ' zr^ 1980 general or 12 circular permutations 

^ ^ ^ ^ # » * 1 1980 general or 12 circular permutations 

Figure 36, A 12a; a+3b+8c; a+8h+3c; 8a+b+3c; 

3a’]rb'\~8c ; 3a-\~8b-{-c; 

Total in general permutations: 1980*6 = 11,880 
Total in circular permutations: 12*6 = 72 

A = a+4b+7c; a~\r7b-{‘4c; 7a+b+4c; 4a+b+7c; 4a-\'7b-\’c; 7a+4b’{’C, 
P,,J2! , 479M^ 

4! 7! 24-5,040 

Each of the above 6 permutations of the fourth form of distribution has 
3960 general permutations. 





3960 general or 12 circular permutations 


3960 general or 12 circular permutations 


3960 general or 12 circular permutations 


3960 general or 12 circular permutations 


3960 general or 12 circular permutations 


Figure 37, A * 12a; a+4b+7c; a+7b+4c; 7a+b+4c; 4a+b+7c; 4a+7b+c; 
7a+4b+c {continued). 
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3960 general or 12 circular permutations 

Figure 37. A = 12a; a+4b-{-7c; a+7b+4c; 7a+b+4c; 4a+b+7c; 4a+7b+c; 
7a+4b+c. {concluded.) 

Total in general permutations; 3960«6 = 23,760 
Total in circular permutations: 12*6 = 72 



A = a-\-5b+6c; a+6b-{-5a; da+b+Sc; Sa+b+dc; da+5b+c. 

„ 12! 479,001,600 


5! 6! 


120*720 


5544 


Each of the above 6 permutations of the fifth form of distribution has 5544 
general permutations. 





5544 general or 12 circular permutations 


5544 general or 12 circular permutations 


5544 general or 12 circular permutations 


5544 general or 12 circular permutations 


5544 general or 12 circular permutations 


5544 general or 12 circular permutations 


Figure 38. A « 12a; a+5b+6c; a+6b+5c; 6a+b+5c: 

5a+6+<^r; 5a-i-6b-\-c; <Ja+5&+r. 

Total in general permutations; 5544*6 * 32,264 
Total in circular permutations: 12*6 =» 72 


w 


■00 0 * 
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A = 2a+2b+8c; 2a+gb+2c; 2a+2b+2c. 

P„ i2!_ ^ 47 9 ,001,^ ^ 2970 

2! 2! 81 2>2>40,320 

Each of the above 3 permutations of the sixth form of distribution has 
2970 general permutations. 




2970 general or 12 circular permutations 


2970 general or 12 circular permutations 


2970 general or 12 circular permutations 


Figure 39. A = 12a; 2a+2h+8c; 2a+8h+2c; 8a+2b+2c 

Total in general permutations: 2970*3 = 8910 
Total in circular permutations: 12*3 = 36 


A = 2a+3b+7c; 2a+7b+3c; 7a^2b+3c; 3a+2b+7c; 
3a’\“7b'\-2c; 


12! ^ 479,001,600 

2! 3! 7! 2*6*5,040 


= 7920 


Each of the above 6 permutations of the seventh form of distribution has 
7920 general permutations. 





7920 general or 12 circular permutations 

7920 general or 12 circular permutations 
7920 general or 12 circular permutations 
7920 general*or 12 circular permutations 


Figure 40. A = 12a; 2a+3b+7c; 2c+7b+3c;7a+2b+3c;3a+2b+7c; 3c+7b+2c; 

7a+3b+2c. {continued). 
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7920 general or 12 circular permutations 

7920 general or 12 circular permutations 

Figure 40, A ^ 12a; 2a+3b+7c; 2a+7b+3c; 7a+2b+3c; 3a+2b+7c; 
3a+7b+2c; 7a+3b+2c, {concluded). 

Total in general permutations: 7920»6 = 47,520 
Total in circular permutations: 12*6 = 72 



A ' 

Pii 


2a+4b-]r6c; 2a’{~6b-{"4c; 6a-\~2b+4c; 4a+2b+6c; 
4a“\-6b"\“2c; 

. ^2!_ . 479W1^ . 

21 4 ! 6 ! 2 - 23.720 


Each of the above 6 permutations of the eighth form of distribution has 
1386 general permutations. 



^ E 


• # # #’ 




1386 general or 12 circular permutations 


1386 general or 12 circular permutations 


1386 general or 12 circular permutations 


1386 general or 12 circular permutations 


1386 general or 12 circular permutations 


1386 general or 12 circular permutations 


Figure 41, A = 12a; 2a+4b+6c; 2a+6b+4c; 6a+2b+4c; 

4a+2b+6c; 4a+6b+2c; 6a+4b+2c, 

Total in general permutations: 1386*6 = 8316 
Total in circular permutations: 12*6 — 72 
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A = 2a-\-5b+5c; 5a+2b+5c; 5a+5b+2c. 


P» 


12! ^ 479,001,600 

2! S! 5! 2-120.120 


16,632 


Each of the above 3 permutations of the ninth form of distribution has 

16,632 general permutations. 



16,632 g^eneral or 12 circular permutations 



16,632 general or 12 circular permutations 


16,632 general or 12 circular permutations 


Figure 42. A = 12a; 3a+56+5c/ 5a+2b+5c; 5o+56+2c. 


Total in general permutations: 16,632-3 = 49,896 
Total in circular permutations: 12-3 = 36 


A — 3ffl+36+6c; 3a+6ft+3c; 6o+3J+3c. 


= ^2! 

3! 3! 6! 


479,001,600 

6-6-720 


= 18,480 


Each of the above 3 permutations of the tenth form of distribution has 

18,480 general permutations. 



18,480 general or 12 circular permutations 


18,480 general or 12 circular permutations 


18,480 general or 12 circular permutations 


Figure 43. A = 12a: 3a-\'3b-^-6c: 3a~^-6b-i-3c: 6a-^-3b•^-3c 

Total in general permutations: 18,480-3 = 55,440 
Total in circular permutations: 12-3 = 36 
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A = 3(i-t-4b’i-Sc,‘ 3(i-^-Sb-t-4c,' Sci-t~3b-i~4c/ 

4a+3b+Sc; 4a+5b+3c; 5a+4b+3c. 

P„ — IIL- , «9m.6co _ 

3! 4! 5! 6'24-I20 

Each of the above 6 permutations of the eleventh form of distribution has 

27,720 general permutations. 



27,720 general or 12 circular permutations 


27,720 general or 12 circular permutations 


27,720 general or 12 circular permutations 

27,720 general or 12 circular permutations 

27,720 general or 12 circular permutations 


27,720 general or 12 circular permutations 


Figure 44, A = 12a; 3a-\'4b+5c; Ja+56+4c; 5a+J6+‘^c; 

4a+3b+5c; 4a+5b+3c; 5a+4b+3c, 


Total in general permutations: 27,720*6 » 166,320 
Total in circular permutations: 12*6 = 72 


A = 4a+4b+4c 

p « 12! ^ 479,001,600 

4! 4! 4! ” 24*24-24 


34,650 



34,650 general or 1 2 circular permutations 


Figure 45. A =* 12a; 4a+4b+4c. 
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The total number of cases: A » 12a. 

General permutations: 396 + 3960 + 11,880 + 23,760 + 32,264 + 8910 + 

+ 47,520 + 8316 + 49,896 + 55,440 + 166,320 + 
+ 34,650 » 443,312. 

Circular permutations: 36 + 72 4-72 + 72 + 72 + 36 + 72 + 72 + 86 + 36 + 

+ 72 + 12 « 660 


(4) I a2p (one attack to a combination or two simultaneous parts).* 


The three invariant forms of (2) become elements of the second order: 


b 

- » a* ; 
a 


c 

a 


= bj ; 



c* 


Further combinations in sequence necessitate the inclusion of all three parts. 
Sequent combinations by two: 

aj + b2 ; ai + C2 ; bj + C2 

This corresponds to two consecutive attacks. The growth of attack-grou)p)S is 
achieved by means of the coeffidents of recurrence: 

2a2 + b2 ; 3b2 + C2 ; 2a2 + 3b2 ; 2a2 + C2 + a2 + 2c2 

The latter, in turn, become subject to permutations (general or circular), as well 
as to permutations of the higher orders. 

Sequent combination by three (there is only one such combination) : ai + 
+ b 2 + C 2 . The latter with its permutations becomes an element of the third 
order: a 2 + b 2 + C 2 = ai. The development of attack groups by means of the 
coefficients of recurrence corresponds to figures 19-45 inclusive in classification 
and quantity. 

Table of I(S = 3p) = a2p. 





aa+bfj 


a» + Ci; 


b«+Cj| 




2 permutations to each combination 


Figure 46, I {S 3p) = a2p {continued). 


*We are here concerned no longer with the absence of the~> denotes two simultaneous 
1 » a2pr-^, in which the 2p--^ denotes two parts. (Ed.) 
sequent parts, but with I » a2p, in which 
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A=6a=4cs+S:b,; A=8a=6a»+8b*; A=12a=7b, + 6c* 



711 


A = 6a = 8aa + 2b* + c* A= 8a = 8a* + 2b* + 80* 



Combinations of the higher orders: 
A=9a = aii + ba + c* 



Figure 40, / (5 = 3p) = a2p {concluded). 
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(5) I = a3p (one attack to a combination of three simultaneous parts). 

c 

One invariant form : b = a 2 
a 

Multiplication of attacks is achieved by direct repetition: A = a 2 ; 2a2; 
3a2; . . . ma2. 

Further variations may be obtained by means of permutations of the vertical 
(simultaneous) arrangement of parts. The extreme p"^ of a given position must 
serve as a limit, that is, for a position above the original, c is the limit for the 
lower function, and for a position below the original, a is the limit for the upper 
function. 

The original position, in relation to all the upper and all the lower positions, 



The positions indicated by the brackets are identical hut in different octaves. 
It is desirable to use the adjacent positions in a sequence. From the above vari 
ations of the original position any number of attacks can be devised. 


Table of I(S = 3p) = aJp 



i i t i i-t »-»■ II i 4 f i i i t i i i i ^ 


Original above 


below 



TTh 


Figure 47, / (5 = 3p) = a3p {continued). 
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Figure 47, / (5 = 3p) = a3p {concluded). 


C. Instrumental Forms of S = 3p 

Material : 

(1) . melody with two couplings: M I Pn_ I ; 

\Pi / 

(2) . harmonic forms of three-unit scales; 

(3) . three-part harmony; 

(4) . three parts of any harmony. 
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Pill 

1 = a: pn^ (6 general or 3 circular permutations); 
PI 


Cl 

^ (6 general or 3 circular permutations) ; 

ai 


mci I nci ^ pCi 

mbi ^ n^ ^ p|^ (6 general or 3 circular permutations of the coefficients m, n, p) 
mai nai pai 


1. Melody with two couplings: M 

six variations. Sec figures 48 to 54 inclusive. 


?!L 
VPi } 


Illustrated by a theme and 


Examples of application of the I(S = 3p) 



Figure 49, Variation: abc constant. 



Fijfure 52. Variation: a% + hi + Ci {continued). 



Figure 54. Variations: {concluded). 

Ni/ 

2. Harmonic forms of three-unit scales. 


Illustrated by a series of themes and variations. See figures 55, 56 and 57. 
Theme; 



T=r 448 



1 


Var. : 2 a 8 +b 2 + C 2 



Figure 55. Theme and two variations. 
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Theme = dope di pi + d^ pj| 
do pa dipo d»po 



Figure 56. Theme and variation. 

Theme: 



Var.: simultaneity of six general permutations 



Figure 57. Theme and variation. 
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3« Three-part haroioiiy> Illustrated by themes and variations. See 
figures 58 to 67 inclusive. 


Theme: 



Var.: I = a, +b* + c* 




Var.: I (abc+abc+ab) + (bca + bc+ bca)+ (ca+cab+cab) 




Var. : I = 3^^ = 2^ Sag 

2a8 bs 8 c8 


1 / . wmt 1 
aviraK' ' 

1 

W . ■■■Mr 

W 

ySlii! 

H■lllll 



■ # . . wma ‘ 

II 

w .mmmb, 

Ml., mm • 

SS SSS 

■ 

ifi 

illii 

SS SS ' SS 


Figure. 5 8 -'Theme and variations (continued). 
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Var.: I = 6p~^ (general permutations); A = 5a = a+2b+2c. 

Sequent circular permutations of the coefficients: 

(a+2b+2c) .+ (2a+c+2b) + (2c+2a+b) + 

+ (b+2a+2c) + (2b+c+2a) + (2c+2b+a). 

T = 6t = (2+1+1+1+1) + (1+1+2+1+1) + (1+1+1+1+2) 


lli 

<1 

lid 

SSIBliSi 

nil 

P» 

B; 

!iSsii§9 




v> 

ni 

■ill 

m 

III 


■H hS hSSS S^SZSZaSS 

■■■£iaSir''ar' 5s ssss 




■■■ 

■ wZZSS a?” 2 rss ss ss 

'mmmmmmm am mmmmmmm 

..^■■■■1 ■■■ ■■■ 




|i| 

ilHiiii 

■ w^nSmmmJSLtmSS^TSm 

1 aMHaS rS* SLaiaalaiMS 


Figure 59, Variation, I = {continued). 
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Figure 59. Variation. T = 6p~* (concluded). 
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Var.: 1= a2p! (2a*+b»+c*)+ (a»+2b« + C 9 ) + (a^-f b« + 2cs) 



Figure 60. Variation. I = a2p. 


Var.: I = a2p: 3ai+2bi+C2. Three simultaneous parts in circular 
permutations: (3aj+2ba+cj) + (2b2+C2+3a2) + (c2+3a2+2b2). 



Figure 61. Variation. I = aZp {continued)^ 
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943 



Figure 66, Theme, 
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Var. : 1= ap: at + b* + c* in circular permutations 



Var.:I = a3p: conditions as above 
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4. Three parte of any harmony. Illustrated with a theme and variations. 
See figure 68. 

Theme: 1 = 28 


S> 



Var,: [(a+b+2c)+ (a+2b+c) + (2a+b+c)] Si 
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Var. : The two preceding variations combined 




IhT ■HUM HMiHI 1 1 







raaar'v miif • — m mmmm 






Figure 68, Theme X = 2S {concluded). 

Individual attacks emphasizing one, two, or three parts may be combined 
into one attack-group of any desirable form. 

Examples 

c cc cc c c cc c 
b b b b b b bb bb 
I(S = 3p): a aa aa ; a a aa a ; 

c cc c c c ccccc c ccc 
b bbbb bbbbb b bbb b 
aaaa a ; aaa a aa ; aa a a ; 

c ccccccc 
bbbbbb bbb 
aaaaa aaa a ; • • • 

b 

aaa 

ccccc ccc 
bb b b bb bb 
a aaaaa ! * * * 


c 

Theme: 



Figure 69. Theme and variations {continued). 
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C V cc c 

Var.il (S=8p)= b bb bb; 

a a aa a a=t 



Figure 69. Theme and Variations, 



CHAPTER S 

STRATA OF FOUR PARTS 

A. General Classification of I(S == 4p) 

(Table of the combinations of attacks for a, b, c and d). 

A - a; 2a; 3a; 4a; 5a; 6a; 7a; 12a. 

The following is a complete table of all forms of I(S = 4p). It includes 
all the combinations and permutations for 2, 3, 4, 5, 6, 7. 8 and 12 attacks. 

(1) I = ap (one part, one attack). 

Four invariant forms: a, b, c, d. [See figure 70 (/)] 

A = ap, 2ap, . . . map. 

This is equivalent to I(S — p). 

(2) I == a2p*~^(one attack to a part, two sequent parts). 

Six invariant forms: ab, ac, ad, be, bd, cd. [5w figure 70 (2)] 

Each invariant form produces 2 attacks and has 2 permutations. 

This is equivalent to I(S = 2p). 

(3) I = a3p'~^ (one attack to a part, three sequent parts). 

Four invariant forms: abc, abd, acd, bed. [See figure 70 (J)] 

Each invariant form produces 3 attacks and has 6 general or 3 circular 
permutations. 

(4) I = a4p“^ (one attack to a part, four sequent parts). 

One invariant form: abed. 

The invariant form produces 4 attacks and has 24 general or 4 circular 
permutations. [See figure 70 (4)] 

All other attack-groups (A = 4+n) develop from this source by means of 
the coefficients of recurrence. 

I(S = 4p): attack-groups for one simultaneous p. 

A= 4p 

Figure 70. I (S = 4p) {continued). 
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( 3 ) 

etc. 

E a ch of the above forms has 6 general or 8 circular permutations 






Each form with a corresponding number of permutations 


( 4 ) 24 general permutations 


i U- 

#-• IL# f IL^ — 


- B-rf* -A 

L— • 2-U ^■ S .,11 


II- V H. =•! 

1 IL£ 0 ILl — 

— •Jl 

4 circular permutations 

i - ■ II .. — ■ ■ » 

€ - , .^.11 ^ ^11 

-- -11 


• — ^ — U • — 



Figure 70, / (5 = 4p) {concluded). 
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B. Development of Attack-Groups by Means of 
Coefficients of Recurrence 


A = Sa; a+b+c+2d; a+b+2c+d; a+2b+c+d; 2a+b+c+d. 


Ps 



m 

2 


= 60 


Each of the above 4 permutations of the coefficients has 60 general per-* 
mutations. 





Figure 


60 general or 5 circular permutations 
60 general or 5 circular permutations 

60 general or 5 circular permutations 

60 general or 5 circular permutations 
1. A = 5a. 


Total in general permutations: 60*4 = 240 
Total in circular permutations: 5*4 = 20 


A » 6a 


Forms of the distribution of coefficients: 


6 = 1+1+1+3; 1+1+2+2 


A = a+b+c+3d; a+b+3c+d; a+3b+c+d; 3a+b+c+d 


Pe 


3! 



Each of the above 4 permutations of the first form of distribution has 120 
general permutations. 



120 general or 6 circular permutations 


Figure 72. A = 6a. Permutations of 1+1 +1+3 {continued). 
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420 general or 7 circular permutations 



420 general or 7 circular permutations 



420 general or 7 circular permutations 



420 general or 7 circular permutations 


420 general or 7 circular permutations 


420 general or 7 circular permutations 


420 general or 7 circular permutations 


420 general or 7 circular permutations 


420 general or 7 circular permutations 


420 general or 7 circular permutations 


420 general or 7 circular permutations 


420 general or 7 circular permutations 


Figure 75, A = 7a, Permutations of 1+1 +2 +3, 

Total in general permutations: 420*12 = 5040 
Total in circular permutations : 7*12= 84 
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A — a+2b+2c+2d; 2a+b+2c+2d; 2a+2b+c+2d; 2a+2b+2c+d 


Pt 


7! 

2! 2! 2! 


5040 

8 


= 630 


Each of the above 4 permutations of the third form of distribution has 630 
general permutations. 



630 general or 7 circular permutations 



630 general or 7 circular permutations 


630 general or 7 circular permutations 


630 general or 7 circular permutations 


ttgure 76, A = 7a. Permutations of 1+2 +2 +2. 

Total in general permutations: 630*4 = 2520 
Total in circular permutations: 7*4 = 28 


The total number of cases: A = 7a 

General permutations: 840 + 5040 + 2520 == 8400 
Circular permutations: 28 + 84 + 28 = 140 

A = 8a 

Forms of the distribution of coefficients: 

8 = 1+1 + 1+5; 1+1+2+4; 1+1+3+3; 1+2+2+3; 2+2+2+2 
A = a+b+c+5d; a+b+5c+d; a+5b+c+d; 5a+b+c+d 

= = = 

5! 120 

Each of the above 4 permutations of the first form of distribution has 336 
general permutations. See Figure 77 on the following page. 
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336 general or 8 circjiilar permutations 


336 general or 8 circular permutations 


336 general or 8 circular permutations 


336 general or 8 circular permutations 


Figure 77. A = 8a, Permutations of 1+1+1+5, 


Total in general permutations: 336 *4 = 1344 
Total in circular permutations: 8*4 «= 32 


A « a+b+2c+4d; a+2b+4c+d; 2a+4b+c+d; 4a4"b+c+2d; 
a+b+4c+2d; a+4b+2c+d; 4a+2b+c+d; 2a+b+c+4d; 
a+2b+c+4d; 2a+b+4c+d; a+4b+c+2d; 4a+b+2c+d., 


Pb 


_8L = 1^ = 840 
2! 4! 2>24 


Each of the above 12 permutations of the second form of distribution has 
840 general permutations. 



840 general or 8 circular permutations 


840 general or 8 circular permutations 


840 general or 8 circular permutations 


840 general or 8 circular permutations 


Figure 78, A « 8a, Permutations of {continued). 
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840 general or 8 circular permutations 


840 general or 8 circular permutations 


840 general or 8 circular permutations 


840 general or 8 circular permutations 


840 general or 8 circular permutations 


840 general or 8 circular permutations 


840 general or 8 circular permutations 


840 general or 8 circular permutations 


Figure 78, A = 8a, Permutations of 1 +1+2+4 {concluded). 

Total in general permutations: 840-12 = 10,080 
Total in circular permutations: 8-12 = 96 


A - a+b+3c+3d; a+3b+3c+d; 3a+3b+c+d; 3a+b+c+3d; 
a+3b+c+3d; 3a+b+3c+d. 


Ps 


8 ! 

3! 3! 


40,320 

6-6 


= 1120 


Each of the above 6 permutations of the third form of distribution has 1120 
general permutations. 


1120 general or 8 circular permutations 


Figure 79, A = 8a, Permutations of 1+1 +3+3 {continued). 



958 


INSTRUMENTAL FORMS 



1120 general or 8 circular permutations 


1120 general or 8 circular permutations 


1120 general or 8 circular permutations 


1120 general or 8 circular permutations 


1120 general or 8 circular permutations 


Figure 79. A = Sa. Permutations of 1+1 +3+3 {concluded). 

Total in general permutations: 1120*6 = 6720 
Total in circular permutations: 8*6= 48 


A =a+2b+2c+3d; 2a+2b+3c+d; 2a+3b+c+2d; 3a+b+2c+2d; 
a+2b+3c+2d; 2a+3b+2c+d; 3a+2b+c+2d; 2a+b+2c+3d; 
a+3b+2c+2d; 3a+2b+2c+d; 2a+2b+c+3d; 2a+b+3c+2d. 


Pa 


8 ! 

2! 2! 3! 


40,320 

2 * 2*6 


= 1680 


Each of the above 12 permutations of the fourth form of distribution has 
1680 general permutations. 


1680 general or 8 circular permutations 


3 E 



1680 general or 8 circular permutations 


1680 general or 8 circular permutations 


1680 general or 8 circular permutations 


Figure 80. A *= 8a. Permutations of 1+2 +2 +3 {continued). 
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1680 general or 8 circular permutations 


1680 general or 8 circular permutations 


i . . . 






1680 general or 8 circular permutations 

1680 general or 8 circular permutations 

1680 general or 8 circular permutations 

1680 general or 8 circular permutations 
1680 general or 8 circular permutations 

1680 general or 8 circular permutations 


Figure 80. A = 8a. Permutations of 1+2+2+3 {concluded). 

Total in general permutations: 1680*12 = 20,160 
Total in circular permutations: 8*12 = 96 


A = 2a+2b+2c^2d 

P» = = — = 2520 

2 ! 2 ! 2 ! 2 ! 2 * 2 * 2*2 

The above invariant (fifth) form of distribution has 2520 general permuta- 
tions. 



2520 general or 8 circular permutations 


Figure 81. A ^ 8a. 2a+2b+2c+2d. 
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The total number of cases: A = Sa 

General permutations: 1344 + 10,080 + 6720 + 20,160 + 
+ 2520 = 40,824 

Circular permutations: 32 + 06 + 48 + 96 + 8 = 280 


A = 12a 

Forms of the distribution of coefficients: 

H-H-1+9: 1+1+2+8; H-H-3+7: H-H-4+6; l+l+5+5;vH-2+2+7; 
1+2+3+6: 1+2+4+S; 1+3+3+5; 1+3+4+4; 2+2+2+6: 2+2+3+S; 
2+2+4+4: 24-3+3+4; 3+3+3+3. 

A = a+b+c+9d; a+b+9c+d: a+9b+c+d; 9a+b+c+d 

11 ! ^ 479 ^:^ ^ ^320 

9! 362,880 

Each of the above 4 permutations of the first form of distribution has 1320 
general permutations. 



1320 general or 12 circular permutations 


1320 general or 12 circular permutations 


1320 general or 12 circular permutations 


1320 general or 12 circular permutations 


A 


Figure 82, A * 12A, Permutations of i+i+i+P. 

Total in general pei mutations: 1320*4 = 5280 
Total in circular permutations: 12*4 = 48 

a+b+2c+8d; a+2b+8c+d; 2a+8b+c+d; 8a+b+c+2d; 
a+b+8c+2d; a+8b+2c+d; 8a+2b+c+d; 2a+b+c+8d; 
a+8b+c+2d; 8a+b+2c+d; a+2b+c+8d; 2a+b+8c+d. 


Pi* 


12 ! 
2 ! 8 ! 


2.40,320 


Each of the above 12 permutations of the second form of distribution has 
5940 general permutations. See Figure 83 on the following page. 
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5940 general or 12 circular permutations 


5940 general or 12 circular permutations 


5940 general or 12 circular permutations 


5940 general or 12 circular permutations 


5940 general or 12 circular permutations 


5940 general or 12 circular permutations 


5940 general or 12 circular permutations 


5940 general or 12 circular permutations 


5940 general or 12 circular permutations 



5940 general or 12 circular permutations 



5940 general or 12 circular permutations 



5940 general or 12 circular permutations 


Figure 83. A = 12a. Permutations of 1+1+2+8. 

Total in general permutations: 5940-12 = 71,280 
Total in circular permutations: 12-12 = 144 
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A = a+b+3c+7d; a+3b+7c+d; 3aA|-7b+c+d; 7a+b+c+3d; 
a+b+7c+3d; a+7b+3c+d; 7a4*3b+c+d; 3a+b+c+7d; 
a+3b+c+7d; 3a+b+7c+d; a+7b+c+3d; 7a+b+3c+d. 


Pl2 


M. . . ,s 

2 ! 7 ! 6-5040 


Each of the above 12 permutations of the third form of distribution has 

15,840 general permutations. 





m 









15,840 general or 12 circular permutations 


15,840 general or 12 circular permutations 


15,840 general or 12 circular permutations 


15,840 general or 12 circular permutations 


15,840 general or 12 circular permutations 


15,840 general or 12 circular permutations 


15,840 general or 12 circular permutations 


15,840 general or 12 circular permutations 


15,840 general or 12 circular permutations 


15,840 general or 12 circular permutations 


Figure 84, A = 12a. Permutations of 1+1 +3+7 {continued). 



STRATA OF FOUR PARTS 


963 


15,840 general or 12 circular permutations 


15,840 general or 12 circular permutations 


Figure 84. A = J2a. Permutations of 1+1+3+7 (concluded). 

Total in general permutations: 15,840* 12 = 190,080 
Total in circular permutations: 12*12 = 144 


A ='a+b+4c+6d ; a+4b+6c+d; 4a4'6b+c+d; 6a+b+c+4d; 
a+b+6c+4d; a+6b4“4c+d; 6a+4b+c+d; 4a+b+c+6d; 
a+4b+c+6d; 4a+b+6c+d; a+6b+c+4d; 6a+b+4cH-d. 

^ 479.001.600 ^ 2 20 

4! 6! 24*720 

Each of the above 12 permutations of the fourth form of distribution has 

27,720 general permutations. 

27,720 general or 12 circular permutations 


27,720 general or 12 circular permutations 









27,720 general or 12 circular permutations 


27,720 general or 12 circular permutations 


27,720 general or 12 circular permutations 


27,720 general or 12 circular permutations 


27,720 general or 12 circular j^r^utations 


Figure 85. A = 12a. Permutations of 1+1 +4+6 (continued). 
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23,760 general or 12 circular permutations 


23,760 general or 12 circular permutations 


23,760 general or 12 circular permutations 


23,760 general or 12 circular permutations 


23,760 general or 12 citcular permutations 


Figure 87. A = 12a. Permutations of 1+2 +2 +7 {concluded). 

Total in general permutations: 23,760*12 = 285,120 
Total in circular permutations: 12*12 = 144 


A = a+2b+3c+6d; a+2b+6c+3d; a+6b+2c+3d; 6a+b+2c+3d; 
a”h3b“|“2c-f’6d ; a”H3bd“6c“f*2d; a-H6b'4“3c“t”2d; 6a“|"b“l-3cH-2d; 
3a+b4-2c+6d; 3a+b+6c+2d; 3a+6b+c-|-2d; 6a-h3b+c+2d; 
2a+b+3c+6d; 2a+b-l-6c+3d; 2a+6b+c+3d; 6a+2b+c+3d; 
2a+3b+c+6d; 2a+3b+6c+d; 2a+6b+3c+d; 6a+2b+3c+d; 
3a+2b+c+6d; 3a+2b+6c+d; 3a+6b+2c+d; 6a+3b+2c+d. 


2! 3! 6! 


479,001,600 

2*6*720 


= 55,440 


Each of the above 24 permutations of the seventh form of distribution has 

55,440 general permutations. 



55,440 general or 12 circular permutations 



55,440 general or 12 circular permutations 


Figure 88. A = 12a. Permutations of 1+2 +3 +6 {continued). 
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55,440 general or 12 circular permutations 


55,440 general or 12 circular permutations 


55,440 general or 12 circular permutations 


55,440 general or 12 circular permutations 


55,440 general or 12 circular permutations 


55,440 general or 12 circular permutations 


55,440 general or 12 circular permutations 


55,440 general or 12 circular permutations 


55,440 general or 12 circular permutations 


55,440 general or 12 circular permutations 


55,440 general or 12 circular permutations 


55,440 general or 12 circular permutations 


55,440 general or 12 circular permutations 


Figure 88. A = 12a. Permutations of l’\-2+3+6 {continued). 
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* 


3 E 






# # # ■■ 



55,440 general or 12 circular permutations 


55,440 general or 12 circular permutations 


55,440 general or 12 circular permutations 


55,440 general or 12 circular permutations 


55,440 general or 12 circular permutations 


55,440 general or 12 circular permutations 


55,440 general or 12 circular permutations 


55,440 general or 12 circular permutations 


55,440 general or 12 circular permutations 


Figure 88. A = 12a. Permutations of i+2+J+6 (concluded). 

Total in general permutations: 55,440*24 = 1,330,560 
Total in circular permutations: 12*24 = 288 


A == a+2b+4c+5d; a+2b+5c+4d; a+5b+2c+4d; 5a+b+2c+4d 
a+4b+2c4*5ci; a+4b+5c+2d; a+5b+4c+2d; 5a+b+4c+2d 
4a+b+2c+5d; 4a+b+5c+2d; 4a+5b+c+2d; 5a+4b+c+2d 
2a+b+4c+Sd; 2a+b+5c+4d; 2a+5b+c+4d; 5a+2b+c+4d 
2a+4b+c+5d; 2a+4b+5c+d; 2a+5b+4c+d; 5a+2b+4c+d, 
4a+2b+c+5d; 4a4*2b+5c+d; 4a+5b+2c+d; 5a+4b+2c+d. 

2! 4! 5! 2*24*120 

Each of the above 24 permutations of the eighth form of distribution has 
83,160 general permutations. See Figure 89 on next page. 
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83.160 general or 12 circular permutations 


83460 general or 12 circular permutations 


83460 general or 12 circular permutations 


83460 general or 12 circular permutations 


83,160 general or 12 circular permutations 


83460 general or 12 circular permutations 


83,160 general or 12 circular permutations 


83,160 general or 12 circular permutations 


83,160 general or 12 circular permutations 


83,160 general or 12 circular permutations 


83,160 general or 12 circular permutations 


83,160 general or 12 circular permutations 



83460 general or 12 circular permutations 


Figure 89. A = 12a. Permutations of {continued). 
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83,160 general or 12 circular permutations 



83,160 general or 12 circular permutations 



83,160 general or 12 circular permutations 


83,160 general or 12 circular permutations 


83,160 general or 12 circular permutations 


83,160 general or 12 circular permutations 


83,160 general or 12 circular permutations 


83,160 general or 12 circular permutations 


83,160 general or 12 circular permutations 


83,160 general or 12 circular permutations 



83,160 general or 12 circular permutations 


Figure 89. A = 12a. Permutations of 7 +2 +4 +5 {concluded). 


Total in general permutations: 83,160*24 = 1,995,840 
Total in circular permutations: 12*24 = 288 
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A 


aH-3b+3c+5d; 3a+3b+5c+d; 3a+5b+c+3d; 
a+3b+Sc+3d; 3a+Sb+3c+d: Sa+3b+c+3d; 
5a+3b+3c+d; 3a+3b+c+5d: 3a+b+5c+3d; 


Pii = 


12! ^ 479,001,600 

3! 3! 5! 6.6*120 


= 110,880 


5a+b+3c+3d; 

3a+b+3c+Sd; 

a+5b+3c+3d. 


Each of the above 12 permutations of the ninth form of distribution has 

110,880 general permutations. 





110,880 general or 12 circular permutations 


110,880 general or 12 circular permutations 


110,880 general or 12 circular permutations 


110,880 general or 12 circular permutations 


110,880 general or 12 circular permutations 


110,880 general or 12 circular permutations 


110,880 general or 12 circular permutations 


110,880 general or 12 circular permutations 


110,880 general or 12 circular permutations 


Figure 90. A = 12a. Permutations of i+J+J+5 {continued). 
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110,880 general or 12 circular permutations 


110,880 general or 12 circular permutations 


110,880 general or 12 circular permutations 


Figure 90. A = 12a. Permutations of 2 +*?+*? +5 {concluded). 


Total in general permutations: 110, 880*12 = 1,330,560 
Total in circular permutations: 12*12 = 144 


A =a+3b+4c+4d; 3a+4b+4c+d; 4a+4b+c+3d; 4a+b+3c+4d; 
3a+b+4c+4d; a+4b+4c+3d; 4a+4b+3c+d; 4a+3b+c+4d; 
a+4b+3c+4d; 4a+3b+4c+d; 3a+4b+c+4d; 4a+b+4c+3d. 


Pi^ = 


12 ! 

3! 4! 4! 


479,001,600 

6*24*24 


138,600 


Each of the above 12 permutations of the tenth form of distribution has 

138,600 general permutations. 



138,600 general or 12 circular permutations 


138,600 general or 12 circular permutations 


138,600 general or 12 circular permutations 


138,600 general or 12 circular permutations 


138,600 general or 12 circular permutations 


Figure 91. A = 12a. Permutations of 1 +3+4+4 {continued). 
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jg 138,600 general or 12 circular permutations 

^ ^ ^ ^ ^ > 1 M 138,600 general or 12 circular permutations 

g M * ■ ii w fc ■ I I 138,600 general or 12 circular permutations 

0 0 W:^T . =B 

■ *"»' w 138,600 general or 12 circular permutations 

* € , g . , T . T , !!! — B 

m 138,600 general or 12 circular permutations 

^ #"» # # * * * * " H 138,600 general or 12 circular permutations 

^ ^ ^ ^ ,, 138,600 general or 12 circular permutations 

Figure 91. A = 12a. Permutations of i+J+4+4. {concluded). 

Total in general permutations: 138,600*12 = 1,663,200 
Total in circular permutations: 12*12 = 144 

A = 2a+2b+2c+6d; 2a+2b+6c+2d; 2a+6b+2c+2d; 6a+2b4‘2c+2d 
2! 2! 2! 6! 2*2*2*720 

Each of the above 4 permutations of the eleventh form of distribution has 

83,160 general permutations. 




83,160 general or 12 circular permutations 


83,160 general or 12 circular permutations 


83,160 general or 12 circular permutations 


Figure 92. A = 12a. Permutations of 2 +2 +2 +6 {continued). 
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83,160 general or 12 circular permutations 


Figure 92, A ~ 12a, Permutations of 2+2+2+6 {concluded). 

Total in general permutations: 83,160«4 = 332,640 
Total in circular permutations: 12 *4 = 48 


A = 2a+2b-^“3c+5d ; 2a+3b+5c-l“2d; 3a+5b+2c+2d; 5a+2b+2c+3d; 
2a+2b+5c+3d; 2a+5b+3c+2d; 5a+3b+2c+2d; 3a+2b+2c+5d; 
2a+3b+2c+5d; 3a+2b+Sc+2d; 2a+5b+2c+3d; 5a+2b+3c+2d. 


Pl2 


12 ! 

2! 2! 3! 5! 


479,001.600 

2.2-6-120 


166,320 


Each of the above 12 permutations of the twelfth form of distribution has 

166,320 general permutations. 



166,320 general or 12 circular permutations 


166,320 general or 12 circular permutations 


166,320 general or 12 circular permutations 


166,320 general or 12 circular permutations 


166,320 general or 12 circular permutations 


166,320 general or 12 circular permutations 


166,320 general or 12 circular permutations 


166,320 general or 12 circular permutations 


Figure 93, A = 12a, Permutations of 2-^2 5 {continued). 
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166,320 general or 12 circular permutations 






166,320 general or 12 circular permutations 


166,320 general or 12 circular permutations 



166,320 general or 12 circular permutations 


Figure 93. A = 12a. Permutations of 2+2+3-\-5 {concluded). 

Total in general permutations: 166,320*12 = 1,995,840 
Total in circular permutations: 12*12 = 144 

A = 2a+2b+4c+4d; 2a+4b+4c+2d; 4a+4b+2c+2d; 4a+2b+2c+4d; 
2a+4b+2c+4d; 4a+2b+4c+2d. 

P.. - . 207,900 

21*2! 4! 4! 2-2-24-24 

Each of the above 6 permutations of the thirteenth form of distribution has 

207,900 general permutations. 



207,900 general or 12 circular permutations 


207,900 general or 12 circular permutations 


207,900 general or 12 circular permutations 


207,900 general or 12 circular permutations 


207,900 general or 12 circular permutations 


Figure 94. A = 12a. Permutations of 2 +2 -{‘4+4 {continued). 
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207,900 general or 12 circular permutations 


Figure 94. A = 12a. Permutations of 2 +2 +4 +4 {concluded). 

Total in general permutations: 207,900»6 = 1,247,400 
Total in circular permutations: 12"6 = 72 


A = 2a +3b -|-3c +4d I 3a+3b+4c+2d; 3a+4b+2c"l-3d; 4a-|-2b-l-3c*l"3d; 
2a+3b+4c+3d; 3a+4b+3c+2d: 4a+3b+2c+3d: 3a+2b+3c+4d; 
4a+3b+3c+2d; 3a+3b+2c+4d; 3a+2b+4c+3d: 2a+4b+3c+3d. 


Pii = 


12 ! 

2! 3! 3! 4! 


479,001,600 

2*6*6*24 


277,200 


Each of the above 12 permutations of the fourteenth form of distribution 
has 277,200 general permutations. 






277,200 general or 12 circular permutations 


277,200 general or 12 circular permutations 


277,200 general or 12 circular permutations 


277,200 general or 12 circular permutations 


277,200 general or 12 circular permutations 


277,200 general or 12 circular permutations 

277,200 general or 12 circular permutations 


277,200 general or 12 circular permutations 


Figure 95. A * 12a. Permutations of 2 +3 -^3 +4 (continued). 
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277,200 general or 12 circular permutations 

277,200 general or 12 circular permutations 

277,200 general or 12 circular permutations 


277,200 general or 12 circular permutations 


Figure 95, A = 12a, Permutations of 2+3+3+4 {concluded). 

Total in general permutations: 277,200-12 = 3,326,400 
Total in circular permutation : 12 • 12 = 144 


A = 3a+3b+3c+3d 
12 ! 


Pii = 


3! 3! 3! 3! 


479,001,600 

6 - 6 - 6-6 


= 369,600 


The above invariant (fifteenth) form of distribution has 369,600 general 
permutations. 


$ 




369,600 general or 12 circular permutations 


Figure 96. A = 12a. Jo+Jt+Jc+Jd. 


The total number of cases: A = 12a 

General permutations: 5280 + 71,280 + 190,080 + 332,640 + 199,584 + 
+ 285,120 + 1,330,560 + 1,995,840 + 1,330,560 + 1,663,200 + 332,6M + 
+ 1,995,840 + 1,247,400 + 3,326,400 + 369,600 = 14,646,024 

Circular permutations: 48 + 144 + 144 + 144 + 72 -|- 144 + 288 + 288 + 
+ 144 + 144 + 48 + 144 + 72 + 144 + 12 = 1960 



978 


INSTRUMENTAL FORMS 


(5) I = a2p (one attack to a combination of two simultaneous parts;. 

The six invariant forms of (2) become elements of the second order: 



Table of 7(5 = 4p) = a2p 



b* c* dz 

Figure 97. Forms of I = aZp. 


Combinations of these forms in sequence, within the limits of a to c or b 
to d, require the inclusion of the three lower or the three upper parts. 

Combinations of these forms in sequence, within the limit of a to d, require 
the inclusion of all four parts. 

Sequent combinations by two: 

aj + b2; a2 + C2; a2 + d2; a2 + 62; a2 + f2; 

b2 + c^; b2 + d2; b2 + 62; b2 + f2; 

C 2 + d2; C 2 + e2; C 2 + f2; 

d2 H" C2; d2 + f2; 

e2 + f2- 




Figure 98. Sequent combinations by Z. 

The table above corresponds to two consecutive attacks. Each of the above 
combinations has 2 permutations. 

Further development of attacks is achieved by means of the coefficients 
of recurrence: 

2a2 + b2; 3a2 + 2c2; . . . 

2b2 + d2 + b2 + 2d2; 3c2 + f2 + 2c2 + 2f2 + C 2 + 3f2; . . . 




tT t # 



Figure 99. Coefficients of recurrence. 
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The latter, in turn, become subject to permutations (general or circular), as 
well as to permutations of the higher orders: 

a* + bj; bj + aj; aj. + C 2 ; C 2 + a 2 ; . . . 

ai + b2 =* ai; b2 + a2 = bj; . . . 


Sequent combinations by three: 







as + bs + Cs; as + bs + ds; 

as 

+ bs 

+ 

02; 

3 L 2 

+ 

bs 

+ fs; 

as + Cs + ds; 

as 

+ Cs 

+ 

€2; 

as 

+ 

Cs 

+ fs; 


as 

+ ds 

+ 

02; 

as 

+ 

ds 

+ fs; 






as 

+ 

es 

+ fs; 

bs + Cs + ds; 

bs 

+ Cs 

+ 

es; 

bs 

+ 

Cs 

+ fs; 


bs 

+ ds 

+ 

02; 

bs 

+ 

ds 

+ fs; 






bs 

+ 

es 

+ f 2 ; 


Cs 

+ ds 

+ 

02; 

Cs 

+ 

ds 

+ fs; 






C 2 

+ 

es 

+ fs; 






ds 

+ 

es 

+ fs. 



Figure 100, Sequent combinations by 3. 


The above corresponds to three consecutive attacks. Each of the above 
combinations has 6 general or 3 circular permutations. The latter may develop 
still further through permutations of the higher orders: 

a2 + b2 + C2 = as; a2 + C2 + b2 = bs; . . . C2 + b2 + a2 = fs; 

or: 

ai + bs + C2 = as; bs + cs + as = bs; cs + as + bs = cs. 

Further development of attacks is achieved by means of the coefficient- 
groups, which may assume any form,*i.e., trinomials, polynomials whose terms 
are divisible by 2, or interference groups: 

3 a 2 + bs + 2 c2; 3 a 2 + Cs + 2e2 + 2a2 + cs + 3 e 2 ; 

2b2 + ds + 2{% + bs + 2d2 + f2; . . . 

See Figure 101 on the following page. 
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Figure 101, Coefficients of recurrence. 


The latter, in turn, become subject to permutations (general or circular) as 


well as to permutations of the 

higher orders. 





Sequent combinations by 

four: 







a2 + bs + C2 + d2; as + b2 ^- 

cs + es; 

as 

+ 

bs 

+ 

Cs 

+ f2 

a2 + b2 + 

ds + Cs; 

as 

+ 

b. 

+ 

ds 

+ f2 



as 

+ 

bs 

+ 

es 

+ f2 

as + C2 + 

ds + es; 

as 

+ 

Cs 

+ 

ds 

+ f2 



as 

+ 

Cs 

+ 

es 

+ f2 



as 

+ 

ds 

+ 

es 

+ fs 

bs + C2 + 

di + es; 

bs 

+ 

Cs 

+ 

ds 

+ f2 



bs 

+ 

Cs 

+ 

es 

+ f2 



bs 

+ 

ds 

+ 

es 

4* f2 



Cs 

+ 

ds 

+ 

es 

+ f2. 



The above corresponds to four consecutive attacks. Each of the above combina- 
tions has 24 general or 4 circular permutations. The latter may develop still 
further through permutations of the higher orders: 

aj + b2 + cj + d2 = as; a2 + b2 + d2 + C2 = bj; . . . 

or: 

a2 + b2 + C2 + d2 = as; b2 + C2 + ds + as = bs; . . . 


Further development of attacks is achieved by means of the coefficient- 
groups, which may assume any form, i.e., quadrinomials, polynomials divisible 
by 4, or interference groups: 

4a2 + bs + 3 c 2 + 2d2; 2a2 + bs + C2 + 2d2; 3a2 + bs + 3c2 + ds; 

4a2 + bi “h 3 c 2 + 2d2 4* 2a2 + 3b2 + Cs + 4d2; 

3a2 + bs + 2c2 + 3d2 + a2 + 2b2 + 3c2 4* d2 + 2a2 + 3b2 + C2 + 2d2; . . . 

See Figure 103 on the following page 
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The latter, in turn, become subject to permutations (general or circular) ^ as 
well as to permutations of the higher orders. 

Sequent combinations by five: 

at + bi + Cj + da + € 2 ; ai + ba + Ci + da + fa; aa + ba + Ca + Ca + fa; 

aa + ba + da + ea + fa; 
aa + Ca + da + ea + fa; 
ba + Ca + da + Ca + fa. 



Figure 104, Sequent combinations by 5, 


The above corresponds to five consecutive attacks. Each of the above combina- 
tions has 120 general or 5 circular permutations. The latter may develop still 
further through permutations of the higher orders: 

aa + ba + Ca + da + ea = as; aa + ba + Ca + ea + da = bs; . . . 

or: 

aa + ba + Ca + da + ea = as; ba + Ca + da + ea + aa = bs; . . . 

Further development of attacks is achieved by means of coefficient-groups, 
which may assume any form, i.e., quintinomials, polynomials divisible by 5, 
or interference groups: 

2aa + ba + 2ca + da + 2 e 2 ; 

Sat + ba + 4ca + 2da + 3ea + 3aa + 2ba + 4ca + da + Sea; 

3a2 + ba + 3ca + da + 3ea + aa + 3ba + Ca + 3da + ea; . . . 

See Figure 105 on the following page 
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Figure 105. Coefficients of recurrence. 


The latter, in turn, become subject to permutations (general or circular), as 
well as to permutations of the higher orders. 

The sequent combination by six (a2 + b2 + C2 + d2 + ei + fi) has 720 
general or 6 circular permutations. 



Figure 106. Sequent combinations by 6. . 


The latter may develop still further through permutations of the higher orders: 

a2 + b2 + C2 + d2 + €2 + f2 = as; a2 + bs + C2 + ds + f2 + cs = bs; . . . 
or: 

a2 + bs + C2 + d2 + e2 + f2 = as; bs + C2 + ds + es + fs + as = bs; . . . 

Further development of attacks is achieved by means of the coefficient-groups, 
which may assume any form, i.e., sextinomials, polynomials divisible by 6, or 
interference groups: 

3a2 + bs 2 c 2 H“ 2d2 + es H" 3f2; 

3a2 “h bs “h 2c2 + 2d2 + 3e2 + fs “F 2a2 + 2b2 + 3c2 + ds + 2e2 + 2f2; 

Sas + 4b2 “h 3 c2 4" 2d2 + 62 + Sfs + 4a2 + 3b2 + 2c2 + ds 4* Ses 4*’ 4f2 4" 

+ 3a2 4" 2b2 4" Cs + Sds 4“ 4e2 4” 3f2 4" 2a2 4" bs 4" Scs 4" 4d2 4" 3e2 4" 

+ 2f2 4-a2 + 5b2 + 4 c 2 + 3d2 + 2e2 4- f2; . . . 




Figure 107. Coefficients of recurrence {continued). 
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Figure 107. Cofficients of recurrence {concluded). 


The latter, in turn, become subject to permutations (general or circular), as 
well as to permutations of the higher orders. 

(6) I - a3p (one attack to a combination of three simultaneous parts). 

The four invariant forms of (3) become elements of the second order: 

c d d d 

= a2; k = b2; £ = C 2 ; £ = d2. 

a a a b 



Figure 108. Forms of I a3p. 


Any combination of these forms in sequence requires the inclusion of all four 
parts. 

Sequent combinations by two: 
ai + b2; a2 + C 2 ; a2 + d2; 
b2 + C 2 ; b2 + d2; 

C 2 + d2. 



Figure 109. Sequent combinations by 2. 


The above corresponds to two consecutive attacks. Further development of at- 
tacks is achieved by means of the coefficients of recurrence. 
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Each of the preceding combinations has 2 permutations. The latter may 
develop further through permutations of the higher orders: 

ai + bi = as; bi + a* =* bs. 

Further development of attacks is achieved by means of the coefficient- 
groups, which may assume any form, i.e., binomials, polynomials divisible by 
2, or interference groups: 

2as + bi; 3ai + 2bs; . . . 

2ai + bj -j: a* + 2ba; ... 

3as + 2bi + aj + 3bi + 2aa + bj; . . . 



Figure 110. Coefficients of recurrence. 


The latter in turn become subject to permutations (general or circular), as well 
as to permutations of the higher orders. 

Sequent combinations by three: 

a* +- bs + Cs; as + bs + ds; as + cs + ds; bs + cs + ds. 



Figure 111. Sequent combinations by 3. 


These correspond to three consecutive attacks. Further development of attacks 
is achieved by means of the coefficients of recurrence. Each of the above com- 
binations has 6 general or 3 circular permutations. The latter may develop 
further through permutations of the higher orders: 

+ bs + Cs *= as; as + Cs + bs = bs; . . . 

or: 

as + bs + Cs = as; bs + Cs + as =» bs; . . 

Further development of attacks is achieved by means of the coefficient- 
groups, which may assume any form, i.e., trinomials, polynomials divisible by 
3, or interference groups: 

3as + bs + 2cs ; . . . 

3as + bs + 2cs + 2as + bs + 3cs; . . . 

2as + bs + Cs + as + 2bs + cs + as + bs + 2cs; . . . 

See Figure 112 on the following page. 
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Figure 112. Coefficients of recurrence. 


The latter, in turn, become subject to permutations (general or circular),, as 
well as to permutations of the higher orders. 

The sequent combination by four (a* + bj + c* + dj) has 24 general or 4 
circular permutations. 



Figure 113. Sequent combination by 4. 

The latter may develop further through permutations of the higher orders: 

ai + bj + C 2 + dj = as; as + bs + ds + cs == bs; . . . 
or: 

ai + bi + cs + dj = as; bs + cj + ds + a* = bs; . . . 

Further development Of attacks is achieved by means of the coefficient- 
groups, which may assume any form, i.e., quadrinomials, polynomials divisible 
by 4, or interference groups: 

4as + bs + 3 c 2 + 2d2; 

Sas + bs + 4 c 2 + 2ds + 2a2 + 4bs + cs + Sds; . . . 

2as + bs + Cs + 2 d 2 + as + bs + 2cs + ds + as + 2bs + cs + ds; . . . 



Figure 114. Coefficients of recurrence. 


(7) I ~ a4p (one attack to a combination of four simultaneous parts). 

One invariant form : d 



a 
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Multiplication of attacks is achieved by direct repetition: A — a 2 ; 2a j; 
3as; . . . nia2. 



Figure 115, Multiplication of attacks. 


Further variations may be obtained by means of permutations of the vertical 
(simultaneous) arrangement of parts. The extreme p“^ of a given position must 
serve as a limit, that is, for a position above the original, the function, d, is 
the limit for the lower function. For a position below the original, the function, 
a, is the limit for the upper function. 

The original position in relation to all the upper and all the lower positions 
is as follows: 


c 

b b 




Positions indicated by the brackets are identical in the different octaves. 
It is desirable to use the adjacent positions in sequence. 

From the above variations of the original position, any number of attacks 
may be ‘devised. 
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Voice-leading from the adjacent positions 
(long durations) 



Figure 118, MidtiUication of attacks (continued'). 
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Figure 118. Multiplication of attacks (concluded). 


C. Instrumental Forms of S = 4p 

Material : 


( 1 ) 


melody with three couplings: 

M 


Piv 

Pm 

Pn 


[Pi J 

( 2 ) harmonic forms of four-unit scales; 

(3) four-part harmony; 

(4) four part stratum (S) of any compound harmony ( 2 ) 


I 


a: 


Pjv 

Pin 

Pii 


(24 general or 4 circular permutations) 


Pi 


Ct 

g- (24 general or 4 circular permutations) 
as 


mds + n^ 4 . 4 qds 

+ SSl (24 general or 4 circular permutations of the coefficients 
mbs 4 4 p^ 4 m, n, p, q). 

mas nas pas qas 
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1. Melody with three couplings. Illustrated by theme and variations. 
See figures 119 to 125 inclusive. 



Figure 12 L Variation I. 
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Figure 122. Variation II. 






Figure 123. Variation III. 
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Figure 125, Variation V, 


992 INSTRUMENTAL FORMS 

2. Harmonic forms of four-unit scales. Illustrated by theme and ten 
variations. See figures 126 to 136 inclusive. 



Figure 128. Rhythmic variation of the theme. 


STRATA OF FOUR PARTS 


993 



Figure 130. Variation IV. (Eight p^: 4 and 4 reciprocals) 
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-j ^ j 


Lojiy/f J 

fr- J 

Lj 1 J 

— j-j-j 

^ . 

■j rpf J 

H 1 , 

J J 


JB P-P 4 

bj 


Jj-*- ' 

J 1 

=^=p=^^ 


Figure 131. Variation V. 


SISIIIlIKiiill^^ 

1 ^sss^s^s^ssss 

Ah 


jSSjjjlj^ 


tHiii 







Figure 132. Variation VI. 



Figure 133. Variation VII. 
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Figure 136. Variation X. 
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Figure 141 , Variation IV, Theme in rhythmic variation. 
7 = a2 + 62 + ^2 + 



Figure 142, Variation V, 


Figure 145. Variation L 
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Figure 147. Variation III. 
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Individual attacks emphasizing one, two, three or four parts can be com- 
bined into one attack-group of any desirable form. 


Examples: 

d d d dddd ddd 


c c 

ccc 

ccc 

cccc 


bbb 

bbb b 

bbb 

bbbb 


1(S » 4p): aaaaaa 

; aa a a ; 

; aaa aa ; 

aa a ; 


d ddd ddddd 

ddddddd 

d d ddd 

d d 

d d d 

ccc ccc ccc 

cc ccccc 

c ccc c 

c cc 

c c c 

bb b bbbbb b 

bbbb bbb 

bbb b b 

bbb b 

bb bb b 

aaaaaa a a a ^ 

aaaaaa a ; 

aa a a a ; 

aa a a ; 

aa aa a 

d c 
c d 


dddddd 

ccccccc 

bbbbbbb 

aaaaaa 


a 

dddd d d 
ccc ccc cc 
bb b bbb b 
a aaaaaa ; • . . 
d 



Figure 148. Combining individual attacks. 
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Theme: 



Var. Ill: 


b 

a 


d d d 


a aa 




Figure 149, Theme and variations. 




CHAPTER 6 

THE COMPOSITION OF INSTRUMENTAL STRATA 


A. Identical Octave-Positions 

TN order to employ various instrumental groups as strata (S) in a simultaneous 
coordinated performance, it is necessary to arrange these instrumental strata 
into identical octave-positions — a requirement which must be carried out with 
utmost rigidity, as any deviation from it will result in a loss of acoustical quality, 
particularly when one is dealing with orchestration. 

When simultaneous pitch assemblages are in identical positions, their har- 
monics and their combination-tones (tones of the difference)* are identical. 
When such assemblages are in non-identical positions, their harmonics and their 
combination-tones do not appear in acoustical balance, the latter being achieved 
only when the ratio between all audible tones bearing identical names equals 
2 or 4 or 8, etc. 

This principle refers to all cases when the strata constitute a multiplication 
of one harmonic stratum. However, when different harmonic strata are used in 
superimposition (as I shall shortly show when I discuss my general theory of 
harmony),** their positions arc independent; but if any of the superimposed 
harmonic strata of a harmonic S (compound harmonic structure) are duplicated 
in adjacent octaves as instrumental strata, the principle of identical positions 
for one harmonic stratum holds true. 

To achieve acoustical balance between clockwise (“open*’) and counter- 
clockwise (“close”) positions of the assemblages, it is necessary to align both 
instrumental strata in such a way that their upper instrumental functions will 
be identical. 

If we designate the lower instrumental stratum as Si and the upper adjacent 
stratum as S 2 , then the instrumental score (S) takes on the following form : 


2 


S = 2p; 

S2 


b 
a 



2 = 2S 


identical positions 


*Tone8 of the difference — or differential 
tones — ^are tones produced by pairs of other 

tones. The frequency of a differential tone is 
equal to the frequency of the higher tone minus 
that of the lower lone. The differential tone is 


a real tone and may l)e heard clearly on instru- 
ments producing nearly “pure” frequencies. 

—(Ed.) 

♦•See pp. 1074 ff., 1110 ff., 1139 ff. 


[10031 
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Superimposition of two non-identical positions for S » 2p is obviously im- 
possible; there is, however, another variant for the identical positions: 



Figure 150. S =* 2p. 


Theme: 



Instrumental octave-coupling 


005 



Figure 151. Theme and instrumental variations, {concluded) 


In three-part assemblages both identical and non-identical positions may 
be used in the octave-couplings. 

S = 3p; 2 = 2S 

(1) (2) (3) (4) (S) (6) 




identical 

positions 



Figure 152. S = 3p. Identical positions. 
(1) (2) (3) 


12 

c 

a 

b 

0 

a 

b 

c 

c 

a 

a 

b 


See Figure 153 on the following page. 


non-identical positions 









Figure 154, Theme and instrumental octave-coupling. 

The reversal of (3) conflicts with the normal distribution of harmonics, 
which will deprive the S of its acoustical clarity. This means: whatever the 
number of instrumental strata aligned in octave coordination, there must never 
be an open position above a close. 
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All the above described principles and regulations hold true for the four- 
part assemblages as well. 

S = 4p; S « 2S 





See Figure 157 on the following page. 
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Figure 157. Identical Positions. 

The above table shows all cases of identical positions. The forms marked 
by the asterisk are the practical ones for general use, as the distribution of all 
four functions is confined to a one-octave range. This permits more than one 
octave-duplication when necessary. All other positions of this table are practical 
mostly for one stratum instrumental forms, particularly for fingerboard and key- 
board instruments. 

Non-identical positions with identical upper functions are most practical 
when constructed from the preceding forms marked by the asterisk (the latter 
are clockwise circular permutations when read upward) : 



” 


d 

a 

b 

c 

d 

a 

b 

c 




c 

d 

a 

b 

c 

d 

a 

b 


Sj 


b 

c 

d 

a 

b 

c 

d 

a 




a 

b 

c 

d 

a 

b 

c 

d 

s 














d 

a 

b 

c 

d 

a 

b 

c 




a 

b 

c 

d 

b 

c 

d 

d 


Si 


b 

c 

3 

a 

c 

d 

c 

b 




c , 

d 

a 

b 

a 

b 

a 

a 
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Figure 158, Most practical forms of the non-identical positions. 


The above table represents matched pairs of S, the upper (Sj) being in 
close — and the lower (Si) in open position. The choice of one or another form 
depends on its suitability to the type of orchestration — considerations of range, 
register, and adaptability to instrumental execution. 

It is desirable that, in the case of octave duplication of an open position, 
all instrumental strata (in the open position) be identical. 

If extra parts are added to a three-part or a four-part assemblage, such in- 
dividual consecutive parts form their own instrumental strata and may be sub- 
jected to couplings for such a purpose. Whether the added part appears helow 
or above the assemblage, its couplings must be always constructed in the outward 
direction. Thus, melody appearing above harmony must have couplings above 
its original functions: 

p Em 

M = Pil ; . . ., where pi is the original function of melody and Pii, 

^ sr 

Pill, . . . are its couplings. 


The bassy on the contrary, must have couplings below its original functions: 
Pi 

. , where pi is the original function of the bass and 


B = Pii ; 


Pii» Pin, ... are its couplings. 

Forms of instrumental strata appearing in simultaneous coordination may 
assume different degrees of density. For instance: 

( 1 ) 
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(4) 

ll(S4) = ap 
I I (S,) = a2p 
I (S 2 ) = a3p 
I (Si) = a4p 


Different instrumental strata may have different arrangements of time 
elements — including durations, rests, etc. 



B. Acoustical Conditions for Setting the Bass 

The form, S = 3p, either appears independently or in octave duplications. 
To such three-part harmony, a fourth part may be added and it is usually the 
harmonic bass, which is actually an added part and must be treated as an inde- 
pendent S = p when it has no couplings. This fourth part may also be subjected 
to outward cou|)lings. Neither the bass nor any of its couplings should ever crosf 
an>’ of the functions of the adjacent up|K'r assemblage. 

S = 4p appears independently or in octave duplications. In hybrid five- 
part harmony, the bass is an added part and must be treated as an independent 
S == p; as in the preceding case, it may acquire outward couplings, but neither 
its original functions nor the couplings should ever cross any of the functions of 
the adjacent upper assemblage. 

When four-part harmony appears independently, that is, without a bass 
as such, the entire S must be subjected to octave-coupling, but never any in- 
dividual functions nor any combinations thereof. This principle applies to close 
positions. Harmony appearing in open position and in the lower instrumental 
stratum may have an octave doubling of its lower function (i.e., the bass voice 
of four-part harmony), whichever meaning this function may assume harmonical- 
ly. This does not prevent us from doubling the entire stratum in the adjacent 
upper stratum either in open or in close position. 


Theme: 



Figure 159, Theme and instrumental octave-coupling {continued). 









Fiffure 159, Instrumental octave coupling {concluded). 


Instrumental Variation I. 
1= Sabcbcd + bcdabc; 



Figure 160, Five instrumental variations {continued). 


Mil 




Illk 
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Figure 160 . Instrumental variations {continued). 


illll 
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Figure 160. 







CHAPTER 7 

SOME INSTRUMENTAL FORMS OF ACCOMPANIED MELODY 


N OW that a systematic classification of all instrumental forms — I(S » p, 2p, 
3p and 4p) — and their applications to individual fields of melody and har- 
mony has been completed, we shall evolve some of the most typical forms of 
combined applications. The most universal of the latter is, undoubtedly, mdody 
with harmonic accompaniment^ and this involves both harmonization and melo- 
dization. 

A. Melody with Harmonic Accompaniment 

The following considerations specifically pertain to this problem: 

(1) The melody should not cross any of the harmonic parts; it may be 
placed above, between, or below any of the harmonic strata — the various 
styles of melodization and harmonization being each subject to limita- 
tions. When the melody is below the lower instrumental stratum of 
harmony, the bass of the harmony must be completely eliminated. 
The number of instrumental strata depends on the range of melody 
(or of melody with its couplings). None of the couplings of melody 
should ever cross any of the parts of the adjacent harmonies, whether 
above or below. 

(2) Couplings added to the original melody may be placed above it, or 
below it, or they may surround it. The number of couplings is optional. 
The most common form of coupling is the octave. Other intervals — as 
well as the filling in of the octave with other intervals — may also be 
used. Consonant as well as dissonant harmonic intervals may be used, 
the selection of one or the other being a matter of style. The 19th century 
favored thirds and sixths; the 20th century, on the contrary, features 
fourths, fifths, sevenths, and seconds as couplings. All couplings of 
melody accompanied by harmony must be diatonic, i.e., they must 
conform to the pitches of accompanying harmonic structure (auxiliary 
tones being neglected). Thus, if a third is selected as the coupling, it may 
be major against some chords and minor against some other chords. 


Instrumental Variation of Accompanied Melody 



9^99 



III 

li 

■SE^^SSS 

III 
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W 
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Hll 
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■ 
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Figure 161 , Theme. Melodization of harmony of figure 108. {continued). 
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Figure 164. Instrummtal variation III {continued). 








Figure 164. Instrumental variation III {concluded). 


B. Instrumental Forms of Duet with Harmonic Accompaniment 

The principles on which instrumental variations of an accompanied duet 
may be devised are: 

(1) If Mi and Mu do not cross each other at any point, then diatonic coup- 
lings may be used in either or in both parts. If both parts are coupled, 
their respective couplings may be either identical or non -identical. 
Neither of the two melodies nor any of their couplings may cross any 
of the parts of accompanying harmony. Crossing melodies should have 
no couplings. 

(2) The harmonic bass may be used only if both melodies are placed above 
the harmony; in all other cases, such a bass must be eliminated. All 
the following positions are acceptable (H"^ referring to harmony with- 
out bass) : 


Mi 
(a) iC 
Mil 


(c) 

Mil 
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Instrumental Variation 





Figure 166. Instrumental variation {continued). 




Figure 166, Instrumental variation {concluded). 



CHAPTER 8 

THE USE OF DIRECTIONAL UNITS IN 
INSTRUMENTAL FORMS OF HARMONY 


/^NCE the auxiliary tones to be used have been pre-set, they may be used 

as a part of the general technique of instrumental forms. There are no 
limitations to the sequent use of auxiliary tones in instrumental strata. Any 
instrumental stratum may or may not have directional units. Jn the case of 
one instrumental stratum, this proposition wiP always hold true; in the case 
of several instrumental strata broken into varioi ^ forms of arpeggio in sequence 
(single, double, triple and quadruple attacks), it is preferable to adhere to the 
acoustical set, i.e., to use directional units in the uppermost stratum. 

In simultaneous groups of strata, directional units may be used in strata 
of identical octave-duplication of simultaneous assemblages only when such 
strata belong to different tone-qualities; otherwise the subsequent orchestration 
will lack clarity. In some instances, a compromise may be affected by juxta- 
position of contrasting attacks or by extremely contrasting speeds in the two 
respective instrumental strata. For example, a part with directional units may 
be played legato^ and a part with neutral units only may be played staccato-, or 
one part may move by sustained half-notes while the other produces instrumental 
figuration in eigth-notes, with the latter using the directional units. 

All other forms of melodic figuration — such as suspensions, anticipations, 
and passing tones — must either not be used at alU or else be treated as chordal 
functions, which would mean they should be in the instrumental strata evolved 
through octave-duplication. 


Examples of the Instrumental Forms of Harmony 
Containing Melodic Figuration 


Theme with melodic figuration. 




A 


Theme without melodic 
figuration. 


f *r r f ^ 


etc. 






etc. 


Figure 167. Theme and instrumental variations (continued). 
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Instrumental Variation 1. 





Instrumental Variation in. 
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Figure 168 . Theme and instrumental variations {continued). 









CHAPTER 9 

INSTRUMENTAL FORMS OF TWO-PART COUNTERPOINT 


^T'HE principles we have already established for instrumental forms of ac- 

companied duet, apply to an unaccompanied duet as well. Thus, a canon 
or a fugue may be subjected to instrumental variation. However, as polyphonic 
duets have a considerable degree of mobility, the main aspect of this technique 
lies in the utilization of couplings as such. 

When correlated melodies are unaccompanied their couplings become auto- 
matic, i.e., once the coupling has been selected, its form — or their forms — does 
not vary throughout the entire composition. Couplings of Ml and Mil may 
have independent forms. Selection of the automatic couplings is left to the 
composer’s discretion. Such couplings attribute to the counterpoint a certain 
persistent harmonic flavor. It is to be expected that the two contrapuntal parts 
supplied with couplings will frequently clash with each other; but without this, 
the music would lack harmonic contrasts. 

The number of couplings added to each part is also optional. The two 
contrapuntal parts may each have a different number of couplings. For ordinary 
purposes, the addition of one or two couplings to each part suffices, and doing 
this attributes to the polyphonic texture a definite and individual harmonic 
quality. 

With a considerable number of couplings added to each contrapuntal part, 
composition of continuity based on variable density (low, medium, high) becomes 
possible. Schemes of density variation may be worked out in a fashion similar 
to that used in the treatment of density as described in my earlier discussion 
of two-part melodization.* All the more detailed and elaborate forms of con- 
tinuity based on coupled polyphony will be discussed when I come later to the 
general theory of conqx)sition. For the time being, many valuable results 
may be obtained through the use of initiative in combining factorial continuity 
with couplings and instrumental forms. 

Below is a table which suggests in detail the system by which more forms 
of couplings may be obtained. As in most cases there is a definite predominance 
of a certain harmonic interval occurring as between Mi and Mn, it is advisable 
to select a specific coupling which satisfies some particular occasion in relation 
to this predominant interval; then the chances of producing this particular har- 
monic sonority will increase. 

Couplings, as in all earlier cases, may be distributed below or above the 
original pitch unit. Pitch units as well as their couplings are subject to octave- 
couplings. 


*Scc Vol. I, p. 700.- 
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Figure 169. Exemplary table of automatic couplings. 

The couplings are marked by the black notes. Similar tables may be de- 
veloped with regard to other harmonic intervals. We shall now refer to examples 
of application of this technique. 
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Fugue with Automatic Couplings 
(Two Parts) 

Two Part Fugue* 

Type III: Superimposed Coupling 
CF , 6T CP + cpl . 6TCP 

CP + — CP — CPT^l ^ 




Figure 170. Fujgue hy student Richard Benda {continued). 










Figure 170. Fugue by student Richard Benda Continued). 




Figure 170, Fugue by student Richard Benda {concluded). 
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Homophonic Compositions Developed from Two-Part Counterpoint 
(1) Original; (2) Couplings; (3) Instrumental forms: Var. I and II. 
( 1 ) 



* 5 ^ 


Figure 171. Two-part counterpoint. 
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Var.I. 



Figure 172. Variation (continued). 
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Figure 173. Variation {continued). 
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Figure 173, Variation {concluded). 


CHAPTER 10 

INSTRUMENTAL FORMS FOR PIANO COMPOSITIONS 


VJL 7RITING for the pianoforte requires a highly specialized technique be- 
cause of peculiarities in execution of music for this instrument. Human 
beings are bi-fold; they have right and left arms and hands, and they have two 
sets of fingers arranged in bi-fold symmetry. Because of the strength of the 
thumb and the relative weakness of some of the other fingers, an extensive 
exercise system has been developed for the purpose of equalizing the striking 
power of the various fingers. But this equalization has never been completely 
achieved. The better pianists, however, have a fair approximation to uniformity 
in this respect — close enough for practical purposes. 

Nevertheless, certain characteristics remain invariant due to the bi -folded- 
ness of the finger arrangement. One of these characteristics is the excessive 
striking power of the thumb; it leads to an adaptation of some patterns of instru- 
mental forms to piano writing. Vor example, it is easy and natural in a con- 
secutive group of arpeggio figures to single out the lower instrumental function 
(producing the effect of self-accompanied melody) when such figures are played 
by the right hand, or to single out the upper function, when played by the left 
hand. 

This and existing piano literature — to which techniques of execution are 
more or less adjusted (for example, the convention that instrumental forms of 
harmony are to be played mostly with the left hand) have created a whole system 
of digital habits which are so crystallized by now that very few composers — 
particularly if they are pianists themselves — can develop any really independent 
style of piano writing. 

The purpose of this discussion is to demonstrate the inexhaustible resources 
of instrumental forms and possibilities, so as to enable the composer to develop 
any number of his own individual styles. 

The principles of natural acoustical arrangement, i.e., the contraction of 
harmonic intervals in the direction of increasing frequencies (upward direction 
of pitch) and the octave duplication of identical positions of assemblages com- 
bined with the principle of outward coupling, hold true in piano writing as well. 
The use of directional units remains the same as in all other instrumental forms 
previously described. 

The only peculiarity which is typical of piano writing is the execution of 
melody in octave coupling filled out by other functions of the same assemblage. 
In some cases, not all of the functions of an assemblage are used, although certain 
fingers will remain unengaged. The most customary forms are the thirds from 
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the upper or the lower instrumental function, or the third from one function 
and the fourth from another. However, these conventional forms of duplication 
are influenced by their common origin, which is harmonic, i.e., the use of S(5) 
and its inversions. 

This viewpoint is well confirmed by present-day American ^ dance music 
(it has many trade names; jazz,* swing, blues, boogie, etc.), in which it is cus- 
tomary to fill any octave coupling with the remaining functions of S(7), or S(5) 
with added 13th. This method of coupling melody has become so universal that 
its use is a permanent feature of many arrangements and orchestrations under 
the trade name of “block-harmony.” This leads me to the belief that the first 
arrangers and orchestrators of such music were pianists, for the orchestral con- 
ception of these instrumental strata couplings is acoustically much more sound; 
the latter correspond to the forms described in this branch. 

Many pianist-composers of the past, such as Chopin and Schumann, had 
very chaotic styles of piano writing, from both the acoustical and the harmonic 
standpoints. This is due to the fact that their compositions emerged from piano- 
improvising — and the latter was based, in their cases, on comfortable positions 
of hands, which in many instances conflicted with the standards of voice-leading. 
And although the piano acoustically can stand almost anything because it is 
primarily a percussive instrument (i.e., an instrument whose sounds fade out 
very rapidly), the orchestral works of these pianist-composers show how they 
had to pay the penalty. Chopin’s own scores of his piano concertos, for example, 
are not played in the composer’s own orchestration! 

As the piano is a frequent participant in ensembles and orchestra, being 
used both as a solo and as an accompanying instrument, it is very desirable 
indeed to apply only such instrumental couplings as are used in orchestral writing. 
It would be of great advantage, both harmonically and acoustically, if the 
amateurish “block-harmony” were eliminated and piano writing were restricted 
to the general forms of instrumental couplings. 

This requirement may be met by following cither of these two procedures: 

(1) an octave coupling of melody may be used only in the absence of other 
couplings of the same melody; 

(2) any assemblage may be coupled in identical positions in the adjacent 
octave; all units of the assemblage must be included in the instrumental 
octave coupling if the latter takes place. 

Octave coupling of melody or bass is a comfortable interval for most hands. 
It can be struck without much danger of being missed — hence the popularity 
of octave coupling on the keyboard. 

*SchiIlinger has suggested that, inasmuch as article in Metronome, July, 1942. The out- 
pre-swing jazz is performed in rhythms deriv- standing feature of boogie-woogie is the hasso 
mg from g series, and swing — although written 05tinato\ \t must also always be in 4| series — 
in I — is actually performed in series rhythms, i.e,, the characteristic group is (as written in |) 
the term “jazz’^ be reserved for # style and ^ • i ^ ^ . j r • 0 

“Swing" be Used to denote jj style. See his triplet, » mstead of the eighth, 

(Ed.) 
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Eocamples of Conventional Instrumental Piano Forms, 




bxT 





Figure 176, Instrumental variations //, III and IV {continued). 
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Instrumental Variation IV. 
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The reader may use his own researches to observe how the problem of the 
instrumental form for piano writing was solved by Chopin, Mendelssohn, Schu- 
mann, Liszt, Rachmaninov, Scriabine, Debussy, and Ravel. Observe the evolu- 
tion of piano styles toward normal acoustical forms* from Scarlatti. Clemcnti, 
etc., down to Liszt and Rachmaninov. Particular attention should be paid to 
the piano compositions of Nicholas Medtner.** 

All problems pertaining to the piano’s possibilities as to tone qualities, 
forms of attacks, and dynamics will be discussed when we come to a discussion 
of orchestration. 

The main subject of the present study is the systematization of piano forms 
in their relation both to hands and the keyboard. 


*Sce p. 1043. 

♦♦Nicolas Mecltncr is a contemporary Russian 
composer who was born in Moscow in 1880 and 
is now living in London. He served as professor 
of pianoforte at the Moscow Conservatory for 


a period of years and has toured England, 
France, and the United States as concert 
pianist. His best-known compositions are for 
the piano. (Ed.) 
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A. The Positions of Hands (R and L) with Respect to the Keyboard 

Designating the right hand as R and the left hand as L, we shall evolve and 
demonstrate the inexhaustible possibilities and diversity of piano styles. 

Fundamental principles: 

(1) L is located below R; or 

(2) L is located above R, crossing over it; or 

(3) R is located below L, crossing over it; 

(4) there are different registral positions for both L and R, and each such position 
emphasizes and corresponds to one instrumental stratum. 

(5) The reasons for crossing R and L are: 

(a) excessive mobility of the instrumental form ; 

(b) more comfortable control over a certain instrumental stratum (often 
the melody); 

(6) avoidance of overloading each hand with too many scalewise passages. 

The latter principle was strictly followed by Debussy, but was neglected 
by his predecessors. The utilization of five fingers (and therefore five points) 
in one passage is a very sound and economical principle, quite in contrast to the 
old-fashioned, conventional finger-twisting. To be sure, not too much can be 
done toward revising the fingering in old compositions, but we are here con- 
cerned with the writing of new works rather than with the execution of old ones. 

The positions of R and L in their different distributions through the strata 
may refer either to melody, or to harmony, or to a combination of both, as well 
as to two or more correlated melodies; the following examples of positions, 
in other words, may be applied in more than one way. 

The different levels in the table represent the different instrumental strata 
The time sequence of the different positions is represented in the usual manner 
i.e., from left to right. Time periods for the different sequent positions are not 
specified. The entire scheme is evolved geometrically and is based on level, 
ascending, and descending directions — and on the number qf instrumental strata 
involved. 


Classification of R and L with Respect to Keyboard^ Time 
Sequence and the Number of Instrumental Strata. 

S = 2S; Two Staves 


Form: 


( 1 ) 


R 

L 



R R L L 

(3) (4) (5) (6) 

L L R R 
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2 « NS; Two Staves 


Form: 


(1) R L (2) L R (3) R (4) L 


R L 
L 
L 


L R 
R 
R 


R L 
L 
L 


L R 
R 


R 


(5) R L 
R L 
L 


L 

(6) L R 
L R 
R 


Form: — w 

R L R 

R L R 

(1) L R (2) R L (3) L R 
L R R L L 

L R 

L R 


(4) R L 
R 


R 

(5) L R 

L R 
L 


L 

(6) R L 

R L 
R 


Form: 


R L 

R L R L 

(1) R (2) L (3) R (4) L 

R L R L 

LLLL RRRR LLL RRR 


(5) R 


R 

LLL 


(6) L 


R R 


Form: 


RRRR LLLL 

L R RRR LLL 

(1) L (2) R (3) L (4) R 

L R L R 

L R L R 


(5) L 


RRR 


(6) R 


LLL 

R 
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Form: 






R 

L 




R 

L 


R 


R 

L 


R 


R 

L 


R 

(1) 

L (2) 

R 

(3) 

L 


L 

R 


L 


L 

R 


L 


L 

R 




L 

R 


L 


L 

R 


L 

(4) 

L (5) 

R 

(6) 

L 


R 

L 


R 


R 

L 


R 


R 

L 


R 

Form: 





R 

L 

R 


L 

R 

L 

R 


L 

R 

L 

R 


L 

(1) R 

(2) L 

(3) 


(4) 

L 

R 

L 


R 

L 

R 

L 


R 

L 

R 

L 


R 

L 

R 





R 


L 



R 



L 


R 



L 


(5) 

(6) 




L 



R 


L 


R 



L 


R 



S = 

3S; Three Staves 



Form: 





RR 


RR 


R R R R R R 

(1) L 

(2) 

L 

(3) 

L (4) L (5) L 

L 


L 


L L L 

R R 


R R 


RR R R RR 

(6) L 

(7) 

L 

(8) 

L (9) L (10) L 

L 


L 


L L L 
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RR 


RR 

R R 

RR 

(11) 

L 

(12) 

L 

(13) L 

(14) L 

L 


L 

L 

L 


LL 

LL 


L L L L 

L L 

(15) 

R (16) 

R 

(17) 

R (18) R 

(19) R 

R 

R 


R R 

R 


L L 


L L 

LL 

L L 

(20) 

R 

(21) 

R 

(22) R 

(23) R 

R 


R 

R 

R 


LL 


LL 

LL 

L L 

(24) 

R 

(25) 

R 

(26) R ( 

(27) R 

R 


R 

R 

R 


LL 

L 

L L 

L 

(28) 

R (29) 

RR (30) 

RR (31) R R 

(32) R R 

R 

L 


I L 

L 


L 


L 

L 

L 

(33) 

R R 

(34) 

R R 

(35) R R 

(36) RR 

L 


L 

L 

L 


L 


L 

L 

L 

(37) 

RR 

(38) 

RR 

(39) R R 

(40) RR 

L 


L 

L 

L 


L 


L 

R 

R 

(41) 

RR 

(42) 

R R 

(43) L L 

(44) LL 

L 


L 

R 

R 


R 


R 

R 

R 

(45) 

L L 

(46) 

L L 

(47) L L 

(48) L L 

R 

R 

R 

R 


R 


R 

R 

R 

(49) 

L L 

(50) 

LL 

(51) LL 

(52) LL 


R 


R 

R 

R 


R 


R 

R 

R 

(53) 

L L 

(54) 

LL 

(55) LL (56) 

L L 


R 


R 

R 

R 
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Z = NS; 3 Staves 


Form: 



R 

R 

(1) R 

R 

L L 
L L 


L L 
R 

(2) R 
R 
R 

L L 


L L 
L L 

(3) R 

R 
R 
R 


(4) 


L 

L 

L 

L 

R R 
R R 


R R 
L 
L 
L 

(5> L 
R R 


R R 
R R 

L 

(6) L 
1 . 

L 


R 

R 

(7) R 
R 

L L 
L L 



L 

L 

(9) L 
L 

R R 
R R 


L 

1 . 

(10) L 
L 

R R 
R R 


L L 
R 
R 

(11) R 
R 

L L 


L L 

R 

R 

R 

(12) R 

L L 


R R 
L 

(13) L 

L 
L 

R R 


L L 
L L 

R 

(16) R 

R 
R 


R R 

L 

(14) L 

L 
L 

R R 


R R 
R R 

L 

(17) L 
L 
L 


L L 
L L 

(15) R 

R 
R 


R R R 
R L 
(1,8) L 

L 

L. 
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In a similar way, simultaneous and sequent groups of R and L may be 
developed from the following forms: 


Figure 176. Positions of R and L. 


A still greater degree of complexity may be achieved by means of four- 
staff positions for R and L. It is not necessary to tabulate such forms; they are 
not likely to be used frequently and may be selected for each particular use, 
if and when desirable. 

Many of the cases, which contain several instrumental strata^ become suf- 
ficiently complex to be represented on more than the two customary piano staves. 
Depending on the position of hands which predominates in each particular 
case, different combinations of staves with regard to R and L may be con- 
siuered practical. For instance, a harmonic accompaniment, emphasizing two 
or three instrumental strata played by the L, with melody above it played by 
the R requires three staves, the lower two (bass and treble clefs) being executefJ 
by L; the upper, by R. The case in which L plays the lower and the upper strata 
while R plays the middle stratum requires three staves also, the two extreme 
staves should refer to L; the middle staff, to R. 

A number of composers have utilized the three-staff arrangement. We find, 
moreover, a four-staff arrangement in Rachmaninov’s Prelude in C#-minor, 
and a five-staff arrangement in N. Cherepnin’a First Piano Concerto. In the 
latter case, in my opinion, three staves would have been entirely adequate. 
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Examples of Positions of R and L 


Theme: 
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Figure 177. Instrumental variation {concluded). 
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INTRODUCTION TO STRATA HARMONY 


My general theory of harmony denotes the whole manifold of techniqueSf 
which enable the composer to write directly for groups of instruments or voices. 
Every score (chamber music, symphonic, choral or operatic) consists of parts 
for such individual instruments as piano, harp, or organ, and for those instru- 
ments which generally appear in groups, such as clarinets, violins, or trombones. 

To evolve the required techniques for composing these scores, it is necessary 
to discover, first, the principles which control the behavior of individual parts 
and groups; and, second, the principles by which these individual parts and ^ 
groups may be coordinated. 

We also know that the field to which the theory of the behavior of groups 
or assemblages of pitch-units belongs is the field we call harmony. Therefore, 
the solution to this whole problem lies in the generalization of harmonic prin- 
ciples, This generalization must emphasize structures, their coordination in 
simultaneity and continuity, progressions, and directional units; it must general- 
ize structure to such an extent that sequent structures will be convertible into 
simultaneous structures and vice versa. This means the introduction of scientific 
system in place of the old musical dualism of melody and harmony. Our theory 
must also enable us to coordinate any number of melodies, the derivation of 
which is harmonic. Thus we see that the manifold of harmonic techniques, 
although it is immense in its scope per se, becomes merely a subsidiary pro- 
pedeutics to the art of composing for groups. 

My general theory of harmony, I may say, satisfies all of the requirements 
just stated; it is the first scientific system crossing the threshold of the sanctum 
sanctorum of musical creation. 

Contrary to what was the case in my special theory of harmony, this sys- 
tem has not been based on observation and analysis of existing musical facts 
only; it is entirely inductive. General harmony does not conflict with any of the 
principles of special harmony, but it gives them a broader interpretation instead. 
As a system, then, special harmony is but one case of general harmony. 

The General Theory of Harmony discloses the real principles of harmonic 
creation.* It is particularly gratifying to me that, being an inductive system, 
this theory gives us direct interpretations of musical facts found in such remote 
regions of musical creation as the polyphony of Palestrina, the synjphonic style 
of Mozart, the **bizarre” harmonies of Ravel, or the tone-clusters of some of our 


*^The main purpose of the General Theory 
of Harmony: Strata Harmony*' SchillinMr 
writes in Copter 7 of the present book, ^is 
to satisfy demands for the scoring of all pos- 
siUe combinations of instruments, voices, or 
both ..." In other words, the present book 
lays the groundwork and presents some of the 
basic principles of Schiltinger’s Theory of Or- 
chestration. One asp^ of orchestration not 
included in this book is the assigning of instru- 
mental combinations to harmony "where the 


mobility of the instrumental form of a i>art 
defines the quantity of harmonic parts^: i.e., 
where one instrument may perform an instru- 
mental form of 2, or 3, or 4 part harmony. 
Nevertheless, the arrangements made by 
students who had completed this book were 
so rich and arresting that other students, who 
had not yet reached this book, assumed that 
such arrangements had been made on the basis 
of the Theory of OrchesiraHon,(Ed-) 
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contemporaries. Berides covering all known styles of mwnc, both in foQdore. 
and in the creations of individual composers, it shows that an inexhaustil^ 
number of new individual styles is available, and that the possibilitieB of tiie 
twdve-unit equal temperament scale can' outlive the lifespan of music itself. 

The nomenclature I riiall use is: 

p, 2p, 3p, and 4p ~ simultaneous pitch-units (parts). 

S ■■ simultaneous structure, stratum. 

Z (s^ma) « compound structure of strata. 

Z CS) (the sigma of a sigma) ■■ complex compound structure (compound struc- 
ture d sigmae). 

Pi* Pii* Pill* etc. — parts of simultaneity v a, b, c, . . . etc. 

Si, Sii, Sih, etc. — structures of simultaneity. 

Zi, Zii, Ziii, etc. — structures of simultaneity. 

Si, St, St, -etc. — structures of continuity. 

Z], Zt, Zt, etc. — structures of continuity, 
i — pitch-interval unit (semitone). 

1 — pitch-interval group (of semitones). 

— ascending directional unit (a— b_t, c-^, d_t)> 
pr-+ — descending directional unit (a~*, 5^, (T^, d~*). 
p-> — sequent part (sequent pitch unit). 

S~^ — sequent structure (pitch-scale, directional pitch-scale). 

Z~^ — sequent compound structure (pitch-scale derived from all strata of the Z). 
Hi, Hi, Hi, etc. — chords in successive enumeration, 
progresrion of chords. 



CHAPTER 1 
ONE-PART HARMONY 

A. One SiEATtm of One-Part Harmony (S =« p) 

'*PHE Sp represents a constant or a variable function of a potential assem- 

blage, 2. It may also have an independent existence, in which case it re- 
presents a constant a, since it is a root-tone. In both cases, it becomes a 
melody harmonically defined. 

Progressions of Sp may be evolyed through any desirable scale selected 
from any of the four groups. Either tonal cycles or simply permutations of 
the pitch-units may control such progressions. It follows from the foregoing 
statement that progressions of Sp may be either diatonic or symmetric. (It is 
correct to think of all the diatonic scales as special cases of symmetry — where 
symmetric roots are 2, 4, 8, . . . n, i.e., where they are arranged in an octave 
or in a multiple-octave recurrence). 

A one-unit scale of the first (and ipso facto of the second) group constitutes 
the progression known as pedal point.* A one-unit scale of the third or the 
fourth group constitutes a progression consisting of a group of successive pedal 
points, each pedal point representing a root of symmetry.** 

All other forms of Sp progressions, in most known instances, represent a 
basso continuo (so-called general bass, figured bass, or thorough bass). Under 
the conditions of general harmony, Sp may appear in any vertical relationship 
to any other S of the 2, which means that when Sp assumes the role of a bass, 
it is simply one special case among the possible cases. In special harmony, Sp 
progressions appeared as a constant root-tone in harmony composed of S(5) 
in the classical system, and as a variable chordal function of S(5) in harmony 
of S(6) and S(|), as the third or the fifth of the chord. 

As one chordal function cannot reciprocate with itself, it has no trans- 
formations. Its variability depends on a potential 2, as in the cases described 
above. Yet, as we learned from the theory of melodization, a constant function, 
a, may become a constant function b, or c, or d . . . etc., which is dependent on 
the potential 2. 

The meaning of these constant chordal functions in the light of special 
harmony is confined to function a's being the root, function b'a being the third, 
function c's being the fifth, etc. But one must now bear in mind that the root, 
the third, the fifth, etc., are nothing but the degrees of certain seven-unit scales 
in their Ei. Therefore, the constancy of a chordal function may refer to any 
degree of any scale in any of the four groups. 

We shall make extensive use of Sp progressions in this study as a desirable 
— and often necessary — supplement to other strata of the 2. No illustrations of 
independent precessions of are necessary. 

*That is to say, when the scale is a one-note **TKe reference here is to the four groups 
scale, the progressions available are: one. A of scales descrilicd in \'ol. I, pp. 103, 133, 148 
single-note progresmon, so far as one-part ami l.S.S. (Rd.) 
harmony goes, m a pedal point. (Ed.) 
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P ^. One Stratum of Two-Part Harmonv (S — 2p) 

A SSEMBEAGES which serve as two-part harmonic structures are the two 
pitches of two-unit scales brought into simultaneity. As the pumber of two- 
unit pitch-scales is eleven,* there are that many two-part harmonic structures. 


Illustrations of S ^ 2p 

All structures of S2p 

*ii* * 1 a *■£ 


Recipracails excluded ^ 

Figure 1. AU structures of SZp. 


Each scale, as we know, may be expressed through the quantities of interval- 
units; if we enumerate the possible structures as Si, S 2 , Ss, . . . we obtain their 
equivalents in the forms of I. 

I(Si) - i; I(S,) = 2i; I(S|) » 3i; . . . I(S„ » Hi) 


Progressions of S2p for any one of the eleven forms of S may be evolved 
through any desirable scale from all four groups. Either tonal cycles or per- 
mutation of pitch-units may control such progressions, which may be executed 
in any form of symmetry, including generalized symmetry as well. It is ex- 
pedient, for this reason, to develop progressions of S2p under different diatonic 
and symmetric conditions. However, only the seven-unit scales with non- 
identical pitches permit the use of all types of structure in diatonic progressions 
— and even then “all structures” means aU structures within the diatonic scale. 


In this system we shall regard all the possible diatonic structures as con- 
sisting of adjacent pitch-units in a given* scale under a certain form of tonal 
expansion. Therefore, the structures of Eo of a natural major are all seconds: 
c’ I* e’ ' * * ’ structures of Ei, in the same scale are all thirds; 



etc. 


*That 18 , 11 within the limits of a 12>eemitone octave. (Ed.) 
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mi 

Structures, diatonic with respect to natural major. 

S (Bq) 


S(Bi) 


S(B,) 

S(E|), S(E4), S(E») constitute reciprocity 
Structures, diatonic with respect to Chinese Pentatonic. 

S(Bo) 


S(Bi) 


S(Es) 


S(E|) reciprocates with S(Eo) 

Figure 2. Diatonic structures. 

As the number of diatonic structures (i.e., structures corresponding to combina- 
tions of musical names and not to the exact quantities of i) corresponds to the 
number of tonal expansions (including Eo), the number of such structures in 
any of the above defined seven-unit scales is six: 

S(Eo) = second; S(Ei) = third; S(Ej) = fourth; 

S(Es) = fifth; S(E4) * sixth; S(Et) = seventh. 

This number has to be reduced practically to three,, for the six forms include 
three mutually reciprocating pairs in octave-inversion. 

Whether S(Ei) be assumed to be | — causing S(E4) to be merely an inversion 
of S(Ei), or whether it is the opposite, makes a purely theoretical difference. 
Once the transformations take place, the forms begin to reciprocate, and the 
question as to whether the sixth is an inversion of the third, or the third is an 
inversion of the sixth, is a metaphyseal rather than real one. 
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It is easy to see from the above discussion that scales with fewer than seven 
units (|»x>viding they are diatonic and not symmetric) do not provide diatonically 
constant structures under any desirable tonal expansion. 

For this reason, whenever the composer wishes to use a constant diatonic 
structure in a diatonic prc^^ession, he should evolve his harmonic prc^^resdons 
from the seven-unit scales with non-identical pitches. 

In all other types of harmonic progression we shall use any of the eleven 
forms of S2p, whatever the stylistic authenticity may be with regard to the 
progression itself. 


Transformations 

Transformations* of two-part assemblages of diatonically identical structures 
are reduced to one possible form: aCb, i.e., a transforms into b, while b trans- 
forms into a. This concerns both the positions and voice-leading. A two-part 
assemblage of any form may be called a diad. 

Transformations of two-part assemblages of diatonically non-identical struc- 
tures have an additional const, ab transformation: a — ♦ a* and b —* b’ — i.e., the 
a-fdnction of the first structure transforms into the a-prime function of the 
following structure, and the b-function of the first structure transforms into 
the b-prime function of the following structure. Once the transformation is 
performed, H* is assumed to be the original structure (i.e., | and not — so 
that Hi, the subsequent structure, in turn may be | or depending on the dia- 
tonic identity with the preceding structure. 


Structures, diatonic with respect to I ■= 2i -|- 3i. 


Sdo) 



S(Ei) reciprocates with S(Eo) 


Figure 3. S(E^, 5(£i), and S{E^ {continued). 


*If the reader happens to have forgotten it, 
Schilling^r uses the term transformations to 
mean voice-leadint, so far as general (and special) 

harmony is concerned. A 2-part structure, 
transforms-i.e., its voices lead-into a structure, 
2 . Forexample,if a~l,b-3,and two successive 
roots are C A F, then 5 (.J-) on C is g, which 


transforms to'^ on F, or In other irords 

the upper voice leads from C to A, while the 
lomr voice leads from F to C, the cycle (C, F) 
being C|. Transformations are the general 
form of ail vokedeading, of no matter what 
kind-^nd the student who grasps this single 
principle will never have any trouble with 
even the most complex problems of this sort. 

(Ed.) 




Figure 3. 5(£o)> S(Ei), and S(Et) {continued). 



CADECFOEAB 


Figure 3. 5(£o)f 5(£i) and Si^E^) {concluded). 
Diatonic-Symmetric Progressions. 



Structure: I = 2i 




Structure: I «= 4i 



Figure 4. Diatonic-symmetric progression. Structures I ^ 2i to I ^ 6i 

{continued). 
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Structure: I » 5i 



Figure 4. DiaUmic-symmelric progression. Structures I ^2i to I *■(>* (concluded) 



Structure: I * 2i 



Figure 5. DicOonic-symmetric progressions. Structures I • 2i to I ^ 6i. 
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Structure: I = Si 



Figure 7. Symmetric and generaUted progression. J(S) Zi. 
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I(S) - 3i 

* ^ , V2“ VT" 



Figure 10. I{S) « 5i (continued). 
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Figure IL 7(5) » 6i. 

B. Sequence of Variable Structures in One Two-Part Stratum 

Variable structures may appear in any type of harmonic progression. 

Diatonic variable structures may be referred to the different forms of tonal 
expansion: S(Eo), S(Ei), S(Ej), . . . , etc., which may be selected in any desirable 
quantities and forms of distribution. However, in view of our auditory habits, 
it is advisable to use low coefficients of recurrence. 

To simplify the notation, we shall represent the correspondence between 
structures and forms of expansion as follows: 

Si « S(Eo); Si » S(Ei); S, « S(E,); . . . 

In composing the continuity of structures, we may select a coefficient-group 
from any source discussed in the Theory of Rhythm* 

Examples of composition of the structure-groups: 

(1) 2"^ - 2, + 2,: (2) 2“* = 2, + 2i + 2,; (3) = 22i + 2,; 

(4) 2 * = 32i + 2| + 22,; (5) 2 * — 22, + 2, + 2, + 22,; 

(6) 2“^ - 32j +2, + 22, + 22i +2, + 32,; 

(7) 2“* = 42, + 22, + 22i + 2,; 

•See Vol. I, p. 12 flf. 
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low 


(8) 2“^ - 92, + 32i + 32, + 2i; 

(9) 2“" - 42i + 22, + 22, + 22, + 2, + 2, + 22, + 2, + 2,; 

(10) 2“^ « 2, + 22i + 32, + S2i; 

(11) 2“^ - 2, + 22i + 42, -1- 82i. 

Structures of seven-unit scales with non-identical pitches produce diatonicaU 
i3^-identical structures, i.e., 2i are seconds, 2, are thirds, 2, are fourths. In other 
scales, structures of one expansion are diatonically non-identical. Yet it is 
better, and a more general method, to select diatonic structures with respect 
to their expansions. 

The choice of general structures (out of the manifold of eleven) may be 
made freely, and any combination of structures in any form of distribution is 
acceptable. Such a use of eleven structures in any combinations and arrange- 
ment is applicable to progressions of type II, III, and the generalized forms of 
consecutive symmetry. 

Examples of Progressions with Variable Structures 


Diatonic 



CAPBGABOEAPGA 


Diatonic Symmetric (The same scheme). 



C A G B Bk Ak P C AG B Bk 


Figure 12. Progression with variable structures. 
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C. Two Hybrid Strata 

S * 2S; Sj « p; Sji » 2p 

The addition of an Sp to any form of S2p progressions produces a hybrid 
three-part harmony. 

Actual selection of a function for Sp is a matter of the style of the harmonic 
structures. Depending on the structure of S2p, the addition of a function of Sp 
may produce either greater tension or less tension. 

It is easy to compute the actual quantity of all possible forms of the three- 
part hybrid structures. The total quantity of Sp structures is eleven. The latter 
are built from the twelve symmetric pitch units of equal temperament and 
represent all combinations by two from the original unit. Assuming that each 
of the 11 S2p structures may be accompanied by any of the 12 functions of the 
full tuning scale, we acquire the total of 11 *12 «= 132 structures. 

Out of this total number, all the diatonic structures (with respect to seven 
musical names) may be classified as well. There are six diatonic structures, 
corresponding to six expansions of the complete diatonic scale, and seven diatonic 
units which can be added to any one of them. The total of the diatonic hybrid 
three-part structures amounts to: 6«7 »= 42. 


D. Table of Hybrid Three-Part Structures 

(a) General and (b) Diatonic 



Figure 13. General hybrid three-part structures (continued). 
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Sn 


Sx 


Sn 


Si 


Sn 


Sx 



Figure 14, Diatonic hybrid three-part structures {concluded). 


All diatonic hybrid three-part structures may acquire any one system of 
accidentals at a time. 

Sp may be placed either below or above S2p. 

As the sequence of S2p structures may be varied in a progression, the ad- 
dition of anSp is a matter of the individual selection of a function for each struc- 
ture of S2p. 

In the following notation, we shall use this scheme: 

C-chord 

(1) Diatonic nomenclature: 

c d e f gab 
1 2 3 4 5 6 7 

(2) Symmetric nomenclature: 

c c# d d# e f f# g g# a bb btl 

1 2 3 4 5 6 7 8 9 10 U 12 

Let us see how such numerical notation can be applied to either system of 
structures. 
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We shall take, for example, Sn ** 5i. This represents: (reading from c) 
or in numerical notation: If we decided to add d as S|, the latter becomes 

const. 2. Therefore the entire S may be read as follows: 

2 „ Sii 1» 4 
Si « 2 const. 

which is the dicUonic form of numerical notation, where a(Sii) =* 1 and b(Si|) * 4, 
and where a (Sj) = 2. The same case, when represented in the symmetric form 
of numerical notation, assumes the following form: 

2 « , where a(Sii) = 1 and b(Sii) =» 6, and where a(Si) » 3. 

oi = 3 const. 

In case of coincidence in pitch of the function of Si with either of the func- 
tions of Sii, only the fundamental form of transformation (a C b) may be used — 
otherwise consecutive octaves are unavoidable. 


E. Examples of Hybrid Three-Part Harmony 


Sn 

Si 


_ Sn= 1.8 
Diatonic: Z= s7=”i^ 


J# - 




Cl „ 


S' 

♦ 

~B"'- 


O"* O- ..q " —=0 


. « Sn= 1,8 

Diatonic: /= sTTIr 




Figure 15, Hybrid three-part harmony (continued). 





Figure 15, Hybrid three-part harmony {continued). 







Sn 

s, 


Diatonic Progression: C“* = 2C, + C7 + Cj + C — 7 
Scale of Roots: Nat. Major, di. 



CAFaCBl>OBPBl»A 


Figure 16 . Mixed structures (continued). 
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Symmetric Pjogression on the same Scale of Roots. 

Zl li IZ li /3 /8 li li IZ li Z8 



F. Two Strata of Two-Part Harmonies 

2 = 2S; S = 2p 

Two two-part harmonic structures may be coordinated into a simultaneous 
2 and subjected to independent transformations in each stratum. The latter 
result in four-part progressions in which the two component strata act inde- 
pendently. This technique solves many problems in composing for two heter- 
ogeneous pairs of instruments. For example, two clarinets may play a stratum 
not only against another stratum of two French horns, but even against two 
violin parts. The quality of orchestration can be well affected by different forms 
of distribution of the same four-part harmony developed into 2 2S. 

The number of general structures of 2 = 2S2p equals the quantity of S2p, 
times the number of combinations of S2p in the two strata, times the number 
of possible positions between Si and Sn: H* = 1,331. 

The number of diatonic structures (which represents a portion of the total, 
quantity) equals: 6* = 216. 

It means that there are 1,331 general and 216 diatonic chord structures 
from any pitch-unit designated as a starting point (root-tone). 

As tabulation of all forms (since the quantity increases so rapidly) becomes 
impractical, we shall give some samples only of such tables. 


Examples of Structures: 2 = 2S2p 



Figure 17, General structures ofX^ 2S2p (continued). 
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Sn 


Si 




Figure 18. Diatonic structures of Z 2S2p (concluded). 


In order to eliminate consecutive octaves between any pair of parts in strata, 
assign identical pitches to non-identical functions. If, for example, pitch d 
appears in both strata, one of them should become function ® and the other 
should become function (Q). 

G. Examples of Progressions in Two Strata: 

(a) through the different forms of distribution of a given four-part harmony 

(a) Theme 

I pr ii>s. ts »&■ ^ II 


Var. I 



figure 19. Theme and varUUions {continued). 
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Var.n 







l.»a 

— 5 o -b n 

£11 

— o ^ „ a:,,.:::.:— 

Var. m 




Mm 




^ h^' ■ 

" Tjr 

^ gfil 




l — t " b — 2 ^ iLu o U 


Figure 19. Theme and variations (concluded), 
(b) through independent structures of S = 2S2p 


(b) £ = 1= lOi; Type H; Scale = Nat. major 


r:^—i==l': ■■.■Tvii : 

g ,lfM -R-- 4.0 

\iSn .»oa- — 

^ — ’ir-rr- »o — H 

1 VM7 U ^ U ^ , - — n 

Tl= 0^5 

♦ ^ 


Si 



C A 0 B F D a 



Figure 20. Independent structures ofX^ 2S2p (continued). 
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iOS7 


8b 


Sx 

C A 0 D B Ft 

8 8-7 8-7 

Figure 20, Independent structures ofZ^ 2S2p {concluded). 

In the above examples, the structures are defined by i and I 

For the time being, we shall use one const. S for the entire progression, 
unless such a progression is the given progression, which can be traced to the 
sources of special harmony, and which is subject to strata transcription (vari- 
ation). 

H. Three Hybrid Strata 

S = 3S; Sj == p; Sjj = 2p; Sju = 2p 

An Sp may be added to S = 2S2p. This additional stratum may be either 
below both S2p, or it may be surrounded by the latter, or it may be above it. 
This permits three arrangements: 

S2p S2p Sp 

(1) 2 = ; (2) 2 » Sp_ ; (3) S = S2p 

Sp S2p S2p 

An interchange of the positions in a written continuity is acceptable only 
when the total sonority of the 2 does not suffer from such an interchange. Often 
a high chordal function, originally placed in the upper stratum, sounds un- 
satisfactory when moved to the bass; such a rearrangement of parts often changes 
the very meaning of the 2 itself. 

In many instances Sp may acquire a constant coupling or two. Such 
couplings are particularly practical for the extreme positions of Sp, i.e., either 
below all or above all other strata. Couplings may be constructed either upward 
or downward from a given function, provided that such coupling does not crgss 
the functions of adjacent stratum. An octave coupling may be considered uni- 
versal, i.e., applicable to any function. Couplings by perfect fifths for the lower 
stratum, and couplings by fifths, fourths, and practically all other intervals for 
the upper stratum are acceptable. The particular choice of couplings should 
follow to some extent the natural distribution of pitches (upward contraction 
of intervals). The coupling of a root-tone with the fifth is the commonest after 
the coupling of a root-tone by its octave. 
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Some structures, seemingly meaningless by themselves, become powerful 
tools of harmonic expression when supplemented by an Sp and a coupling. 

Examples of Addition to Sp and Coupled Sp to 2 2S2p 

(Originals are taken from Figure 19. Type I progressions may be obtained by 
cancelling the accidentals, or by superimposing another constant group of ac- 
cidentals). 
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Figure 21, 'Z2S2p -j- Sp coupled Sp {concluded). 


I. Three, Four and More Strata of Two-Part Harmonies: 
Hybrid Strata 


Now that the principle of composing strata and of forming couplings for 
them has been established, we may proceed with the evolution of more complex 
forms of Z. 

Since the number of structures grows beyond the practical possibility of 
exhausting them, we shall refrain from tabulating them any further. We shall 
coniine each case of 2 to a few samples of structures, and we shall choose the 
latter according to the principle established before, i.e., the structures and the 
intervals separating the strata will be conceived as forms of tonal expansions, 
or both will be evolved on the basis of interval symmetry. 

In some instances a certain degree of variety may be achieved by alternating 
the original positions in the adjacent strata. For instance: 


Si 




The first example of progressions (Fig. 22) compares favorably with six- 
part counterpoint of the type: §p * a. 
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Examples of Harmonic Structures and 
Progressions in Three and more Strata 

2 « 3S2p 

Structures 

Diatonic Forms Depend on the Number of Pitch-Units in the Scale. 



Symmetric Forms have Three or more Roots; 

All Symmetric Two-Unit Scales belong to this group. 



Figure 22. Structures and progressions of t » 3S2p {continued). 




TWO-PART HARMONY 












TWO-PART HARMONY 


1093 


Z - 4S2p 

Diatonic Structures 



Figure 24. Z — 4S2p {continued). 
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Figure 24. S = 4S2p {concluded). 
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Figure Z5. Z ■« 4S2pSp: 
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J. Diatonic and Symmetric Limits and the Compound 2 
OF Two-Part Strata 

The diatonic limit of a sigma composed from two-part strata may be ex- 
pressed as 2 = NS2p, where N represents the number of pitch-units of a given 
scale. 

A three-unit scale produces a maximum of three strata, or six parts (even 
seven parts if one includes a possible added root- tone). A five-unit scale produces 
2 = 5S2p, or 10 parts in 5 strata (11 with the added root-tone). A complete 
seven-unit scale produces 2 * 7S2p, or 14 parts in 7 strata (15 with the added 
root- tone). Such limit-sigmae may be arranged according to one or another 
tonal expansion with regard to structures and the intervals between the strata. 
Selection of one or another tonal expansion controls the range of the 2. 

In practical application such limit-sigmae often require the overlapping of 
adjacent strata. In orchestration the strata which overlap are assigned to dif- 
ferent orchestral groups, a method of tone-quality selection which prevents the 
score from losing its clarity in actual sound. 

Only non-overlapping strata may belong to one orchestral group. For 
example, assuming that all adjacent strata are overlapping, but that no stratum 
overlaps the stratum next-but-one, we acquire the following po^ibilities for 
orchestration: 


Siv 

Strings 

Wind 

Woodwind 

Brass 

Strings 

Brass 

Sill 

Wind 

Strings 

Brass 

Woodwind 

Brass 

Strings 

Sii 

Strings 

Wind 

Woodwind 

Brass 

Strings 

Brass 

.Si 

Wind 

Strings 

Brass 

Woodwind 

Brass 

Strings 


More complex forms of sigmae with overlapping adjacent strata are de- 
veloped in the form of tutti, i.e., with participation of -all orchestral groups and 
often with the addition of soloists and choirs. This device is also practical when 
one orchestral group is broken into two or more heterogeneous groups by means 
of variation of instrumental forms — such as a legato against a pizzicato and 
against a muted tremolo. 

In calculating the symmetric limit of a sigma, N represents the number of 
symmetric roots. Two tonics produce 2 = 2S2p, or two strata in 4 parts (or 
five parts with the addition of the root-tone). Twelve tonics, being the ultimate 
symmetric limit produce (2 « 12S2p), 12 strata in 24 parts, in which case the 
overlapping of adjacent straU becomes unavoidable (25 parts with the addition 
of root-tone). 
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K. Compound Sigmae 

I introduce now the concept of a compound sigma, or the sigma of a sigma: 

Z(2). 

A compound sigma consists of more than one sigma. Each of the sigmae 
(i.e., Zi, Sii, Sill, .... 2 k) consists of diatonic or of symmetric strata and is 
combined with another sigma, also consisting of several strata and connected 
to the first sigma by some form of interval -symmetry. In most cases of 2(2), 
overlapping becomes unavoidable. The lower stratum of 2i and the lower 
stratum of 2n produce a definite interval, which, as a consequence, controls the 
degree of overlapping. 

In 2 (2), diatonic sigmae are connected by a symmetric interval; symmetric 
sigmae are connected by an interval which is in a mutually excluding form of 
symmetry* with the structures of strata and the intervals connecting the latter. 

The number of strata and of parts in the compound sigma equals the number 
of strata and of parts in each component sigma multiplied by the number of 
sigmae. For example, a compound sigma obtained from a five unit scale and 
three roots of symmetry for each component sigma produces a compound limit 
of IS strata in 30 parts (or 31 with an addition of the root of 2i): 


Sy 

Siv 

2iii = Sill 

Sii 

Si 


2 ( 2 ) 


Sir 


Sy 

Siv 

Sill 

Sii 

Si 


Sy 

Siv 

Si = Sni 
Sii 
Si 






Only 2i may have an added root-tone. 


*That is, the interval is such as to ensure that the pitch-units composing one 2) do not 
coincide with those composing another 2 (Ed.) 
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It follows, from the above, that the limit for a seven-unit scale evolved 
into 2) (Z) through 12 symmetric points, becomes 2 (S) « 7S2p»12 = 84S2p » 

« 168p, 

The ultimate compound sigma composed from two-part strata is (12S2p* 12 » 
* 144S2p * ) 288p. This is the ultimate limit for a score composed in twelve- 
unit equal temperament out of two-part harmonies. Such a score of 289 parts 
(with an addition of the root-tone) may be used in practice for some group of 
combined orchestras, or choirs, or both. The place and time for such an occasion 
would be some such events as a World’s Fair, an Eucharistic Congress, a world 
peace celebration, or an e^ent of similar character calling for resources of such 
magnitude. With the knowledge of these possibilities, it is pitiful to recollect 
the experience of New York World’s Fair of 1940 — with the dozen or so pianos 
playing the Second Rhapsody of Liszt — ^a la “Roxy” in unison! 


Examples of the Limit-Structures 
and the Compound Structures; Z (Z) 

Diatonic Limit 



Figure 26, Limit-structures of Z (Z). 
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Figure Z7, Limit-structures of Z (S). 
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CHAPTER 3 

THREE-PART HARMONY 


A. One Stratum of Three-Part Harmony (S =* 3p) 

A SSEMBLAGES which serve as three-part harmonic structures are the 
pitches of three^unit scales brought into simultaneity. Since the number 
of three-unit pitch -scales is SS, there are that many harmonic three-part struc- 
tures. Each structure may be used in its original or in an expanded form, (Ec 
and El). 

All other conditions remain the same as for S2p. 

In one stratum, with or without addition of a constant Sp or Sp with a 
coupling, we shall* use either one constant structure or a group of structures 
belonging to one family. In the latter case, the addect Sp must be assigned tc 
each structure individually. 

Table of Structures; £ * S3p 




Figure 31. X * S3p {continued), 
[1103] 
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Figure 31. 2 * \S3p {concluded). 


It is particularly important to approach the study of structures of S3p 
from the viewpoint of tonal expansions of the complete seven-unit scales. Such 
an approach makes it possible to acquire six diatonic forms of structure per 
stratum. 

Three-part assemblages of any form may be called tricLds. For this reason 
it is correct to state that there are 6 forms of diatonic triads which derive from 
the complete seven-unit scales. Each form of a triad corresponds to the re- 
spective expansion. 

( 1 ) S3p * Eo; ( 2 ) S3p » Er, (3) S3p » Ej; 

( 4 ) S3p « E,; (5) S3p « E 4 ; ( 6 ) S3p * E 5 . 

Structures, diatonic with respect to: I(S) = 2 i + 3i 



Structures, diatonic with respect to Chinese Pentatonic. 



Figure 32. DuUonic structures {continued). 
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B. Transformations of S « 3p 

Transformations which control three-part assemblages are identical with 
those described in my discussion of hybrid four-part harmony in the Theory oj 
Special Harmony,* They control the positions, (the first two transformations) 
i.e., the distribution of pitch-units, now serving as chordal functions, and they 
control voice-leading, (all six) i.e., the transformation of chordal functions in 
time continuity. The following forms may be used with discretion, depending 
on the cycles and the possibilities of instrumental execution. 


Transformations of S3p 




Const. 

a 

Const. 

b 

Const. 

c 

Const. 

abc 

i 

cr 

a— *c' 

a^a' 

a — ►c' 

a-»b' 

a — ► a' 

b->c' 

b-»a' 

b->c' 

b-^b' 

b->a' 

b-4b' 

c — > a' 

c-^b' 

c^b' 

c — ►a' 

c — + c' 

c — > c' 


Const, a. Const, b, and Const, c permit the isolation of a heterogeneous 
instrument from the remaining two, as an mdpendent function, and this solves 
many important problems in orchestration. 

When the structure is constant, a' = a, b' * b, c' = c. 

Progressions of 2 == S3p are evolved through the previous means: type I, 
II, III and the generalized symmetric. 


Examples of Transformations 
(a) Positions (b) Voice-leading 

(a) ^ ^ 


1 m ■■■■■■■ 

1 ■ f .. ■■■■■■■■■■■■■■■■■ 

- 

■■■■■■■■■■■■■■■ 1 



■SSSSSSSSSTSSE 1 




0-5 


in 




1 ammmmmmmmmmmmmm 
iwmmmmammmmmmmm 

sssssssss 



xrb 

Figure 33. Positions {continu^). 


•Sec \bl. I, p. 478. 













THREE-PART HARMONY 


1107 



const, a const, b const, c const, abc 



B% * iFb 


Figure 34, Voice4eading. 

It follows from the example — (b) above — that the second chord of the con- 
nection appears in ail six possible positions developed from any one position 
of the first chord when all six transformations are applied. For this reason, 
progressions may be written by selecting any position for the second chord 
which is adjacent to the given position of the first chord. However, a thorough 
knowledge of the patterns of motion through all cycles and through all trans- 
formations remains very desirable. 
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Examples of Progressions of S ^ 3p 

Constant and Variable Structures. 

Hybrid Four-Part Structures (added Pp and coupled Sp). 


S(E*), nat. major 



l(S) = 5i + 5i; Type II: Scale of root tones: d 4 of nat. major 



The same with addition of coupled Sp. 



I(S) = 6i + 5i; the same progression and scale of root-tones; new coupled Sp 



The second structure combined with the first Sp; 
Sp is symmetrically superimposed through -^ 2 * 



Figure 35, Added Sp and coupled Sp {continued). 
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C. Two Strata of Three-Part Harmonies 

2 « 2S; S - 3p 

Three-part harmonic structures may be coordinated into a simultaneous Z 
and subjected to independent transformations in each stratum. As the number 
of transformations for S3p is 6| the number of transformations for Z 2S3p is: 
6» = 36. 

It is practical to study the fundamental forms first: 



Z 2S3p offers solutions to all problems in orchestration in which two groups 
of three identical instruments are used. 

Positions of Si and Sn may be either identical or non-identical. The variety 
of forms of transformation even permits the use of partly-identical pitch-as- 
semblages in the two strata without producing consecutive octaves as between 
some of the parts of the two strata. 

The number of possible general structures of Z 2S3p equals the quantity 
of S3p, times the number of combinations of S3p in the two strata, times the 
number of positions between Si and Sn: 5S*»11 = 33,275 (identical positions of 
Si and Sn are excluded). 

Of these, 216 are diatonic; 6* *= 216. 

Examples of Structures of Z 2S3p. 

(1) Diatonic (all scales of three and more units); 

(2) Symmetric (all three-unit scales in all forms of symmetry); (General) 

(1) 
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Figure 37. Structures of 2 2S3p {continued). 
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D. Three Strata of Three-Part Harmonies 

2 = 3S; S = 3p 

Structures of 2 3S3p may be evolved from diatonic scales with three or more 
units, and from three-unit symmetric scales having three or more symmetric 
roots. 

Since all principles remain the same ^ in harmony of the 2S3p type, we 
shall proceed with the illustrations. 
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Examples of Structures of 2 3S3p. 

(1) Diatonic; 

(2) Symmetric: 


(General) 





Figure 40. Structures ofX3S3p (continued). 
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Examples of Progressions of S 3S3p and Hybrid Forms Resulting 
from the Addition of Sp (uncoupled or coupled). 



CA,G CDGAE C 



Figure 41. Progressions ofX3S3p and hybrid forms (continued). 
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Figure 41. Progressions of XSSSp and hybrid forms {concluded). 

E. Four and More Strata of Three-Part Harmonies 

Structures of 2 = 4S3p are available from all diatonic scales having three 
units and more. They are desirable when it is advantageous to distribute the 
latter in groups of 3. 

In the example presented below, structures of thirds and fourths are offered 
as characteristic structures and typical forms of arrangement. Structures de- 
rived from symmetric scales lend themselves particularly well to distribution 
in four strata when there are 4 tonics with 3 unit sectional scales. When the 
number of tonics exceeds 4, the 6 tonic system, also with 3 unit sectional 
scales, is practical when 4 out of 6 tonics are used. The same concerns scales 
constructed on 12 tonics with 3 unit scales from each tonic. 


2 = 4S; S = 3p 



Figure 42. Structures of Z ^ 4S3p {continued). 








Figure 42. Structures of 2 ^ 4S3p {concluded). 


When S =* 5S and S * 3p, the diatonic arrangement of the groups of 3 
usually adheres to the 3rds or the 4ths. 

In^rder to build symmetric strata in five groups, it is necessary to consider 
the 2» and the ^^^2 as the practical forms of symmetry without duplication 
of strata. The following table illustrates the general procedure of building Z « 5S. 


Figure 43, Struchires ofX^ 5S3p. 
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F. The Limits of Three-Part Harmonies 

1. Diatonic Limit 

By increasing the number of strata in any diatonic scale, we eventually 
r^h the limit. In any diatonic limit the number of strata equals the number 
of pitch units in a given scale. When a scale has 3 units, the 2 limit » 3S. When 
the scale consists of 5 units, the 2 limit * SS. The commonly used 7 unit dia- 
tonic scales have their limit in 7 strata, or 21 parts. The chord structures de- 
veloped from any diatonic scale for each stratum are derived through tonal ex- 
pansion. The following table illustrates: 



Figure 44. Diatonic limit of S3p, 
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3. Compound Symmetric Limit: The Z(2:S3p) 

A compound symmetric limit depends on the number of symmetric points 
from which each individual 2 is constructed. In the following example, 2 con- 
sists of 3 strata and is developed from a 3-unit scale, thus representing the diatonic 
limit for such a scale. The second bar of the example represents a simultaneous 
vertical arrangement of the original 2 taken thrice through the symmetrical 
points of the two octave range, ( v^) ; thus the first 2 evolves its strata from c, 
the second evolves its strata from ab, and the third 2 evolves its strata from e. 



Figure 46, Compound symmetric limit 2 (25Jp) . 
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The limits of 2 (XYs go beyond the practical possibilities of today. It is 
possible to construct a 2 limit consisting of 12 strata in 36 pafts and to arrange 
12 of such structures in simultaneity; the 2 (2) for such a case, being the absolute 
compound limit for the groups of 3 parts, equals 12 X 36 » 432 parts. The 
addition of Sp would make it 433 p. 

The practical significance of this kind of strata technique is mainly in its 
application to choral or to orchestral scoring, which is concerned with the in- 
dividual development of groups and parts, and with a better acoustical quality 
for the whole sonority of the score. 



CHAPTER 4 

FOUR-PART HARMONY 


A. One Stratum of Four-Part Harmony 

(S » 4p) 

A SSEMBLAGES which serve as four-part harmonic structures are the pitches 
^of four-unit scales brought into simultaneity. 

There are 165 general S4p structures, which correspond to the 165 four- 
unit scales. The distribution of functions in any one S4p structure corresponds 
to Eo, El and Ej. 

Four-part assemblages of any form may be called tetrads. There are 6 forms 
of tetrads evolved from the complete seven-unit scales. Each form of a tetrad 
corresponds to the respective expansion. 

(1) S4p s Eo; (2) S4p s Ei; (3) S4p s E*; 

(4) S4p = Es; (5) S4p s E4; (6) S4p s Eo. 


Table of General Structures of S4p 


1 + 1+2 1 + 2+1 2 + 1+1 1 + 1+8 1 + 8+1 8 + 1+1 



Figure 47, General structures of 4Sp (contimiei). 
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Q 2+7+8 

7+8+2 

8+8+1 

8+1+8 

1+8+8 

8+8+2 
3r;^~ 

8+2+8 
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JL_gU 
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jj 6+8+8 
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4+1+4 

1 

1+4+4 
11 - ■ 

4+4+8 

Mil- 

4+8+4 
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to / . . VMB'a » WUMM 

tsemm 

JL^ 
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i 

ill 




6 4+*+8 

4+8+4 

8+4+4 

5+5+1 

5+1+6 

1+5+6 

1+2+8 

IjW >c 

='■=%= 
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S I JTFSSS ! j 

jj 1+8+2 

8+1+8 

2+1+8 
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1+2+4 
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2+1+4 

2+4+1 

4+2+1 
11 „ 

1+2+6 

1+6+2 

5+1+2 








<«► 



8+7+1 7+2+1 1+2+8 1+8+2 8+1+2 2+1+8 2+8+1 



4+8+1 1+8+5 1+6+8 6+1+8 8+1+6 8+6+1 6+8+1 



m. 


1+6-I-8 


6+1+8 


8+1+6 


8+6+1 


6+8+1 










Figure 47. General structures of S4p (continued). 
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i +9"¥7 H-7-f8 7-f 8+1+7 8+7+1 7+8+1 1+4+6 


1+6+4 6+1+4 4+1+6 4+6+1 6+4+1 1+4+6 1+6+4 


6+1+4 4><2i+6 4+6+1 6+4+1 8+8+4 8+4+8 4+8+8 



8+8+4 8+4+8 4+8+8 8+8+6 8+6+8 6+8+8 8+8+6 



6+8+8 8+4+6 8+6+4 6+8+4 4+8+6 4+6+8 6+4+8 





Figure 48, Diatonic structures of S4p {continued). 
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Structures, diatonic with respect to Natural Major 



S(e*) ^ 8(25) ^ o. 

A _ o ^ ^ ^ ^ ^ ^ ^ ? S 




Tf ^ 

ck ♦ 0 

„ 1 






Figure 48, Diatonic structures of S4p {concluded). 


Of these, the following pairs contain identical pitch-units, in their respective 
tetrads, in a different form of distribution: 

(1) S(Eo) and S(E6); (2) S(Ei) and S(E 4 ); (3) S(E,) and S(E,). 

B. Transformations of S = 4p. 

The classical system of harmony, based on the postulate of resolving 7th, 
emphasizes only one form of transformation with each tonal cycle. For example, 

Cs requires a O transformation; Cj, and C 7 , O- But in general forms of 
transformation not bound to the classical system — i.e., discarding the resolution 
of the 7th — all forms of transformation may be used with each cycle, giving us 
three forms for each cycle. In addition to this, one function (either one) of an 
assemblage may become a constant, producing hybrid 4-part harmony, where 
the remaining functions are subject to transformations of 3 elements. This 
produces 4 additional transformations with the O direction for the three func- 
tions and one constant, and 4 O transformations for the three functions and 
one constant. 
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In addition to this, two functicms may become constant, permitting the 
other two to {^oduce their only possible transformation. 

There are six combinations with two constant functions. When the struc- 
tures are variable, a coni^tant transformation of all 4 functions may become 
practical. Summing up all forms, we get altogether 18 forms of transformations 
for each cycle. The following table includes all forms. 

TransfornuUions of S4p 





ir^ 

Const, abc 



a-»b' 

a~>c' 

a-d' 

a -4 a' 



b->c' 

c — ►a' 

d->c' 

b-»b' 



c — > d' 

b->d' 

c-.b' 

C ~4 c' 



d->a' 

d-»b' 

b-^a' 

d-^d' 



Const, a 

Const, b 

Const, c 

Const, d 



a -4 a' 

b-»b' 

c — ►c' 

d-.d' 



b-»c' 

a -4c' 

a-»b' 

a-»b' 



c—d' 

c-.d' 

b-»d' 

b-.c' 



d-»b' 

d-.a' 

d->a' 

c -4 a' 















Const, a 

Const, b 

Const, c 



Const, d 



a— ♦a' 

b->b' 

c -4 c' 

d-4d' 



b->d' 

a-.d' 

a -4 d' 

a -4 c' 



d-.c' 

d-»c' 

d-^b' 

c-4b' 



c-*b' 

c — » a' 

b~4a' 

b-^a' 




ITN 

ir*N 









Const, ab 

Const, ac 

Const, ad 

Const, be 

Const, bd 

Const, cd 

a — . a' 

a — > a' 

a — > a' 

b->b' 

b-.b' 

c — > c' 

b-»b' 

c — * c' 

d->d' 

c — » c' 

d-*d' 

d->d' 

c^d' 

b-.d' 

b-»c' 

a-^d' 

a — » c' 

a — b' 

d-»c' 

d-»b' 

c-.b' 

d-^a' 

c — ♦ a' 

b-*a' 


The above transformations are applicable to all structures of S4p. 

The following table represents all transformations in application to S(7). 
When there is a crossing of voices, a respective crossing pair may be transposed 
into a different octave as shown on the table. 
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Certain cases that are undesirable from the viewpoint of orchestral selection 
may be eliminated. When one has so many cases, it is easy to select the most 
desirable ones, as. well as to cope with all situations of 4-part orchestration of 
a melody. 



const, a const, b const, c const, d 



const, a const, b const, c const, d 



Figure 49. AU transfarmoHons of S{7) (continued). 
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coxist. a const, b const, c const, d 



const, ab const, ac const, ad const, be const, bd const, cd 





Figure 49. AU transformations of S(7) {concluded). 
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It will be desirable to evolve similar tables for S4p structures in one stratum 
in all cycles for the following chord structures. An extra Sp may be added to 
either of these structures in order to obtain a hybrid S-part harmony. 

* After completing the tables, compose continuity selecting any of the following forms as a 
constant 2. ( — J.S.) 



. ♦This is one of the few ^'homework ” directions included in the MS, which it has been 
thought wise to append here as a footnote. (Ed.) 



1132 


GENERAL THEORY OF HARMONY 


C. Examples of Progressions of S » 4p 

Constant and Variable Structures, 

Hybrid Five-Part Structures (added Sp and coupled Sp) 

At this point, we may observe that the number of transformations can be 
increased by a new positional arrangement of the four functions (a, b, c, d). This 
is practical for iS(Ej) and the wider expansions, where crossing of parts is admis- 
sible, since in many instances it becomes unavoidable. The main advantage of 
having these new transformations in addition to the 18 already offered lies in 
the fact that in some cases these additional forms give the smoothest voice- 
leading, i.e., voice-leading with a maximum of common tones and nearest posi- 
tions, The additional transformations are of the clockwise, the crosswise, and 
the counterclockwise forms. 

For the sake of drawing comparisons between the three fundamental trans- 
formations O) in the original positional arrangement of the four func- 

tions (abed) and the two new forms (aedb and acbd), we offer a complete table 
of 9 transformations for the three positional arrangements. 





( 4 ) 



TF PT3 

CAGCDOASC 
Figure 50, Progressions of S ^ 4p {fonttimed). 















CHAPTER 5 

THE HARMONY OF FOURTHS 


T^ARMONIES built on the intervals of a fourth — which is equivalent to the 
^ ^ second tonal expansion of the complete seven-unit scales — still remain 
practically an unexplored region of musical harmony. 

Some composers (Scriabine, Ravel, Hindemith) have used such chord- 
structures, but they have never subjected the latter to any systematic treatment. 
Neither have they discovered the principle upon which the progressions and 
the voice-leading are based. 

We have seen, in three-part harmony, that 6 forms of transformation control 
all the possibilities of voice-leading. Existing music offers more evidence as to 
the correct way of handling progressions of S3p than the way of handling S4p 
when they both evolve in E2; for this reason it is highly practical to present 
the real foundation for composing four-part harmonies built on fourths. 

According to the definitions given in the Special Theory of Harmony* the 
positive form of structures is the respective tonal expansion of the original scale 
(E2 in this case), whereas the scale of chord progressions corresponds to the same 
set in position ®, i.e., in backward motion. For this reason the functions of the 
assemblage become i, 4, 7, 10 and the tonal cycles of the positive form become 
cycle of the fourth (C4), cycle of the seventh (C7) and cycle of the tenth (Cio). Cadences 
evolve as the first and the last steps of the cycles and their combinations. 

We shall present now a comparative table of S3p and S4p as they evolve 
in E2 of the complete seven-unit scales. Ouly the fundamental transformations 
will be used in order to present the matter with utmost clarity. 

HARMONY OF FOURTHS 



Cycle of 4th Cadences 

I vn I I H I I vn II I 



Figure 51. Harmony of fourths {continued). 


♦See \^o1. I, p. 361 ff. 
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Cycle of 7th Cadences 

ivii inii iviini 



Cycle of 10th Cadences 

^ TVT TTVT TVTVT 



Figure 5L Harmony of fourths {concluded). 


Cycle of the 4th 



Cycle of the 7th 





Figure 52. VoiceAeadingy cycle of the 4thy 7 thy and lOth {continued). 
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Cycle of the 10th 



Voice-Leading 
Cycle of the 4th 



Figure 53. Tetrads. Vaicedeading, cycle oj the 4ths (continued). 
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Figure 53. Tetrads. Voice-leading, cycle of the 4ths {concluded). 


Cycle of the 7th 

i 


10 4 



Figure 54. Voice-leading, cycle of the 7th. 
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Cycle of the 10th 


1 

10 4 





Figure 55. Voice-leading, cycle of the 10th, 



CHAPTER 6 

ADDITION Al DATA ON 4-PART HARMONY 


A. Special Cases of Four-Part Harmonies in Two Strata 

1. Reciprocating Strata 

VJj^HEN the number of parts in a harmonic stratum reaches four, it becomes 
practical to evolve Sh to a given Si by means of inversion of the original 
stratum. Either the upper or the lower stratum may be considered original. 

Tonal inversion (tonal (Q)) is appropriate for the diatonic progressions; 
geometrical inversion 0 is appropriate for all other types of progressions. How- 
ever, type II, III and the generalized may be assigned to a common Z for both 
strata (as in figure 56). 

The axis of inversion is common for both strata. The cycles are common 
for both strata but have opposite signs. If one of the strata has a positive progres- 
sion, the other has a negative progression. However, this does not circumscribe 
the form of the structure. The structure of a certain stratum may be positive, 
while its progression may be either positive or negative. The reverse is also true. 

If Sn has the form of S(7), read 1, 3, 5, 7 from the c-axis (i.e., c — e — g — t). 
Si, being in the tonal inversion 0, acquires the form of a negative S(7), read 
1, -3, ~S, -7 from the same axis (i.e., c— a— /— d, downward). 

It is interesting to note that both strata, when moving through any one 
cycle, coincide in structure on the dominant (the G-chord in the key of c), which 
is always an S(7). 

In using this technique for progressions type II, III and the generalized, 
assign one const. 2, whichever you choose. 

The technique of inversions for evolving the second stratum can be extended 
to all 165 structures. 

Eocamples of Two Mutually Reciprocating Strata. 

2 = 2S4p. 


Cs const 


S, 


s, 



Figure 56. Two mutually reciprocating strata. 2 = 2S4p {continued). 
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Diatonic progression = ^Ca +C 5 + 2 Cy + C 5 



Diatonic > Symmetric progression: The same cycles. 

Scale of roots = Nat, major. (18) Xni. Roots in the lower stratum. 

^ lift K 


The same progression in Sdi^) structures. 



Figure 56. Two mutually reciprocating 'strata. S = 2S4p (concluded). 
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2. Hybrid Symmetric Strata 

There is a special case of two strata which deserves particular attention. 
It offers a technical interpretation of many not quite satisfactory attempts made 
by Ravel (particularly in the Daphnis et CUoe suite) and by Stravinsky (m 
Petrouchka, Le Sacre du Printemps and Les Noces) in their urge for harmonic' polyr 
tonality. The latter, in fact, is a superimposition of two symmetric strata — to use 
the terminology of this system. I mention these two composers because they 
are the only originators of sqch a harmonic style and because, in the above 
mentioned works, this tendency of theirs is the more apparent. Ravel is more 
consistent than Stravinsky in this respect; but neither of the two composers 
has succeeded in achieving real consistency and clarity in this style — qualities 
which become possible now with the development of this theory. 

Theirs is a special case of adding Sp constant as an upper stratum, mostly 
in I = and often with symmetric couplings. The main characteristic of 
this style, which is to be expected, is the ^mge S(7) as a permanent fixture of 
Si (the lower stratum). 

We shall use this style merely as a basis for building Sji as a symmetric 
superimposition upon Si of Sp, S2p, S3p and, finally, S4p, when we accumulate 
the full S 2S4p. We shall also adhere to the large S(7) as the structure for Si. 
At the same time our Sn will be developed in two basic ways: 

(1) the structure of Sn is a part of S(13) XIII, applied from one root-tone 
in the various possible roots of symmetry ; 

(2) the structure of Sii is a part of S(13) XIII, transposed to the respective 
root of symmetry. 


Examples of the Special Case of Harmonic Polytonality. 



Figure 57. Special case of harmonic poly tonality (continued). 
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Sa 

Si 

S. 

s, 

Si 

St 

Si 

Si 
















ADDITIONAL DATA ON FOUR-PART HARMONY 1145 



Figure 57. Special case of harmonic poly tonality {concluded). 


All other cases of two strata belong to the next chapter. 


B. Two Strata of Four-Part Harmonies 
Generalization of the S « 2S; S = 4p 

Four-part harmonic structures may be coordinated into a simultaneous 2 
and subjected to independent transformation in each stratum. As the number 
of all transformations for S4p is 24 (18, and the six additional ones), the number 
of transformations for S 2S4p is 24* = 576. Combinations of the 9 fundamental 
forms alone are sufficient for general use since their quantity amounts to; 

P 9! 362,880 

* * 2! (9—2) !“ 2* 5040 

The latter represent the combinations of C, and G distributed through 

two strata and having three forms of the positional arrangement of functions: 
abed, aedb and aebd. 

All other transformations serve the purpose of isolating one or two parts 
from the stratum of 4p. 

Positions of Sj and Sn may be either identical or non-identical. The variety 
of the forms of transformation permits the use even of completely identical 
pitch-assemblages, without causing consecutive octaves between any pair of parts 
of the two strata. 

The number of possible general structures of 2 2S4p equals the quantity of 
S4p, niultiplied by the number of combinations of S4p in the two strata, multi- 
plied by thfe number of positions between^Sj and Sn: 165** 11 = 299,475 (ex- 
cluding identical positions between Sj and Sn). Of these 216 are diatonic; 
6* - 216. 
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Examples of Structures of 2 2S4p 
(1) Diatonic (all scales with four and more units); 



Figure 58, Diatonic structures of 2 2S4p, 


(2) Symmetric (all four-unit scales in all forms of symmetry): (General). 
(2) 



Figure 59, Symmetric structures of 2 2S4p, 
For the time being, use one constant 2, when 2>S. 


Examples of Progressions of 2 2S4p and Hybrid Forms Resulting 
from the Addition of Sp, 

(uncoupled or coupled) 



CDBBAFOA 
Figure 60, Progressions of 'L2S4p [continued). 








Figun 
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C. Three Strata of Four-Part Harmonies 

S = 3S; S * 4p 

Structures of S 3S4p can be evolved from the diatonic scales with four or 
more units and from symmetric scales having three or more symmetric roots. 
All principles remain the same as in the 2 2S4p. 


Examples of Strictures of 2 3S4p 

(1) Diatonic; 



Figure 61, Diatonic structure ofX 3S4p. 


(2) Symmetric: 

(General) 



Figure 62, Symmetric structure of 2 3S4p, 
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D. Four and More Strata of Four-Part Harmonies 

Structures of 2 » 4S4p are available from all diatonic scales having four 
units or more. They are desirable when it is advantageous to distribute the 
latter in groups of 4. Four-unit sectional scales in four and more tonics serve 
as material for symmetric structures. To this group belongs one of the forms 
gaining considerable popularity today. It is the large S(7) distributed through 
the-C^. 

We shall now offer a few examples of multi-strata structures. 

Examples of Structures of 2 4S4p 
(1) Diatonic; 
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E. The Limits of Four-Part Harmonies 


Diatonic limit for S4p is defined by the number of pitch-units, which in this 
case correspond to the number of strata. The minimum number of units is 4. 

The limit for a four-unit scale is Z 4S4p, i.e., 4 strata in 16 parts (or, with 
die addition of Sp, 1 7 parts) . The diatonic limit for a seven-unit scale is Z 7S4p, 
i.e., 7 strata in 28 parts (or 29 with the addition of Sp). 

Overlapping in most cases is unavoidable. 

Example of the Diatonic Limits of S4p 





Figure 66. Diatonic Umits of S4p. 
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2. Symmetric Limit 


Symmetric limit of a 2 is defined by 
the number of symmetric roots. 2 » N84p 
represents the symmetric limits of four- 
part harmony, equivalent to four-unit 
scales distributed through N, i.e., the 
number of symmetric roots. 

The symmetric limit for two tonics 
is: 2 » 2^p, i.e., two strata in 8 parts 
(or 9 with the addition of Sp). 

The ultimate symmetric limit for 
S4p is built on 12 tonics: 2 » 12S4p, 
i.e., twelve strata in 48 parts (or 49 with 
the addition of Sp). 

Example of Symmetric Limits of S4p. 



Hf) A kypotKstiesl ease . 

Figure 67. Symmetric limits of S4p. 
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3. Compound Symmetric Limit: l (ZS4p) 

A compound symmetric limit depends upon the number of symtnetric points 
from which each individual 2 is constructed. Thus, for example, the diatonic 
limit of a four-unit scale, being used as a 2 structure and being coordinated with 
another identical 2 from the \/2> would produce a compound 2(2) 224S4p, 

i.e., two rigmae of four strata each, 16 parts to each sigma, making a total of 
32 parts. The same structure, being coordinated through the ^^2’ would pro- 
duce: 2(2) « 1224S4p, i.e., twelve sigmae, four strata each, 16 parts each: 
12*4 » 48 strata; 16«12 > 192 parts. The same procedure being applied to a 
complete seven-unit scale would produce: 2(2) * 1227S4p, i.e., 12*7*4 ■■ 336 
parts. 

The ultimate compound limit of S4p can be obtained from a twelve unit 
scale set through twelve points of symmetry: 2 (2) - 12212S4p, i.e., 12*12«4 = 
* 576 parts in 144 four-part strata of the twelve sigmae (or 577 parts with 
the addition of Sp). 

Such is the incredible number of parts possible writhin the twelve-unit equal 
temperament scale. 

The practical uses of compound symmetric limits require overlapping and 
serve the purpose of alternate arrangement (distribution) of the superimposed 
orchestral or vocal groups, in the same way as was described for the compound 
limits of S2p. 

Overlapping is unavoidable because of the limitations of auditory response 
to a certain frequency range. For this reason it would not be sensible to construct 
murical instruments (possible through electronics) for musical purposes, which 
exceed the range of audible pitch. 

We shall limit the table of structures of the 2(2) to a few practical illustra- 
tions. See Figure 68 on the following page. , 













CHAPTER 7 


VARIABLE NUMBER OF PARTS IN THE 
DIFFERENT STRATA, OF A SIGMA 

A S the main purpose of the General Theory of Harmony is to satisfy demands 
^ for the scoring of all possible combinations of instruments, or voices, or 
both, it should be flexible enough to make any instrumental combination prac- 
tical. 

If the score must, for some reason, consist of several orchestral groups 
represented by a different number of instruments in each group, harmony must 
be evolved for the corresponding number of strata and parts. 

A score of 4 violins, 3 clarinets and 2 trombones, fundamentally, requires 
a 2, where Si 2S, Sn » 3S and Sm ■< 4S. 

There are two ways of assigning instrumental combinations to harmony: 

(1) the fundamental way, where each instrument corresponds to one part, and 

(2) , where the mobility of the instrumental form of a part defines the quantity 
of harmonic parts; in the latter conception one instrument produces: Sp, S2p, 
S3p or S4p. 

The first form is illustrated by the above case of violins, clarinets and 
trombones. In the second form one violin may perform an instrumental form 
of 2, or 3, or 4 part harmony, depending on the degree of mobility required. 
For this reason, in cases where chords change at a low rate of speed and the 
instrumental form implies high mobility, it is desirable to evolve more than one 
harmonic part for one individual orchestral part (which may be an individual 
instrument like the clarinet, or a group-unison like that of the violas). 

Later on these considerations will be develop)ed into basic principles of the 
Theory of Orchestration. At present, we shall look upon this problem as a purely 
harmonic one: correlation of strata into sigma in simultaneity and continuity. 

There is no specific order per se in which the number of parts in the various 
strata may be distributed. This means that the lower S may have only one or 
all four parts. The same is true for any other S. There may be denser harmonic 
assemblages in the upper register and more rarified in the middle or lower register, 
but the opposite is equally true. 

So far as types of structures are concerned, there are several considerations 
which dictate the means of evolving sigmae: 

(1) const, or var. E’s as components of the strata structures; 

(2) const, or var. E’s as intervals between the strata structures; 

(3) symmetriQ arrangement of the strata roots in the vertical monomial 
or group symmetry: 

(4) identical or non-identical structures in the different symmetric arrange- 
ments of roots; 

(5) different strata Jiaving a different number of parts; 

(6) the mirror 2 (inversion of structures by means of an axis of symmetry). 
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Examples of the Types of Sigmae 
(evolved through the above dasaficadons) 

*6 const. 

Bi const. Ba const. B 4 const. * 




Bl 


(3) and (4) 


=Va" 

IsVa*” 

i=Vi“ j 

IE 

Vr 


l=Vir 


Figure 69. Types of sigmae (ccntinuei). 
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Figure 70, Progressions of 2 {concluded). 


A. Construction of Sigmae Belonging to One Family (Style) 

1. 2 = S. 

We shall consider 2 « S as a special case of 2. The structure of an assem- 
blage representing a chord is defined by the interval-units (i) constituting such 
a structure. In the case of 2 « S all structures belonging to one family are ob- 
tained by means of permutations of interval-groups of the original 2. Thus a 
group of sigmae belonging to one family derive from the original 2 as permuta- 
tion-groups. 4 Therefore: 2i * 2por 2* * 2pi, 2„ « 2pn-i. 

We have used this method already in evolving pitch-scales of one family 
through the permutation of intervals (see Theory of Pitch-Scales)* and have 
applied the same procedure to structures of Ei {Special Theory of Harmony), 
For this reason, there is really nothing essentially new in extending the same 
technique to all Sp, S2p, S3p and S4p structures. 

In diatonic classification, all structures of one particular expansion ipso facto 
belong to one family, regardless of the number of parts. Thus Sp(Eo), S2p(Eo), 
S3p(Eo) and S4p(Eo) belong to one family even if their corresponding interval- 
groups are not identical. Likewise Sp(Ei), S2p(Ei). S3p(Ei) and S4p(Ei) belong 
to one family. The same is true of all other expansions. 


♦See Vol. 1, p. 117 ff. 


♦♦Sec Vol. I. p. 361. 
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Examples of the Diatonic Families of 2 S 
Sigmae of one Family 

/(Bo) /(El) 




Sigmae of one Family 

/(Bo) /(El) /(Eg) 

li /n /i /n /i ^11 


/(Ed) 

/l 


/n 


2 (Eo) and SCEs) ) 
S(Ei) and S(Ej) / 


are mutually reciprocating 
One 2 to a Family 




Scale 


/(Bo) /(El) /(Ea) /(Bs) /(El) /(E5) 






Mutually Reciprocating Pairs: 2(Eo) and 2(E§) ; 2(Ei) and 2(E4) ; 2(Ej) and 2(E8). 
Figure 81, Diatonic families of Z * 5. 

In the general classification of 2 » S, Sp and S2p do not evolve any structural 
families: Sp has no interval to go by and S2p has one 1(S), thus being invariant 
in each case. Families of triads (S3p) are based on permutations of two interval- 
groups in each 2. Families of tetrads (S4p) are based on permutations of three 
interval-groups. 

The number of families of triads equals the number of combinations of the 
interval-groups by two and not exceeding eleven semitones as a sum: 1 > mi + ni. 
There are 29 such families, 5 of which contain only one member (2). 

The number of families of tetrads equals the number of combinations of the 
interval-groups by three and not exceeding eleven semitones as a sum: I > mi + 
+ ni + pi. There are 40 such families, 3 of which contain only one member (2). 

Examples of Triads Belonging to One Family 

(1) I(2i)-2i+3i; l(2,)«3i+2i. 

(2) I(2i)-5i+3i; I(2,)* 3i+5i. 

(3) I(2i)-4i+3i; I(20-3i+4i. 
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Examples of Tetrads Belonging to One Family 

(1) 1(2.) = 3i +3i +2i; 1(2,) « 3i + 2i + 3i; 

1(2,) » 2i + 3i + 3i. 

(2) I(2i) » 2i + 3i + Si; 1(2,) = 2i + 51 + 31; 

1(2,) - 5i + 21 + 31; 1(2,) = 3i + 2i + 51; 

1(2,) = 3i + Si + 2i: 1(2,) = Si + 3i + 2i. 

The number of members of one family depends on the number of possible 
permutations of the interval-groups. If the number of interval-groups is one, 
there is but one member to a family. If the number of interval-groups is two, 
and both interval-groups are identical, there is but one member to a family. 
If both interval groups are non-identical, there are two members to a family. 
If the number of interval-groups is three, and they are all alike, there is but one 
member to a family. If the number of interval-groups is three, two of which are 
identical, there are three members to a family. If the number of interval-groups 
is three and all three are different, there are six members to a family. Full in- 
formation on this matter is to be found in my book “Kaleidophone.”* 

Continuity of variable 2 can be composed from combinations of the members 
of one particular family arranged in any desirable order and accompanied by 
coefficients of recurrence. 

For instance: 2“^ =« 22, -f- 2, •+• 32,. 

2. 2 - NS. 

In a compound structure (2), all the substructures (5) and the intervals between 
the latter belong to one family. Thf different members of (me family of com- 
pound structures have interval-groups in the substructures, identical with the 
corresponding original substructures, and interval-groups between the sub- 
structures, identical with that of the original compound structure. The difference 
between the various members of one particular family of the compound struc- 
tures lies in the arrangement of the original interval-groups; this refers to both 
the substructures and the intervals between the latter. 

It is assumed that the interval between the adjacent strata is either one 
of the interval-groups of the 2 or (M (zero i). This Oi refers to the interval between 
the upper function of S placed immediately below the adjacent upper S and the 
lower functiim of the latter, or between the lower function of S placed immediately 
above the adjacent lower S and the upper function of the latter. 



Examples: 

£ 

Siii: a| 


Sh: b 

V I - Oi 



C! 



(1) S„:b 

(2) 

d 

a 


Si : e 

b 

a 


*Publialied by M. Whmark and Sons, 1940. 
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We diall evolve now a family of compound structures in which the Master- 
Structure (the original structure) is represented by 1(S) »■ 5i + 3i + 3i. 

The compound interval-group, which, in this case consists of the variants 
of three permutations, offers 2 » 3S as the most natural solution. From the 
original Master-Structure we evolve the Compound Master-Structure in three 
substructures, in which the adjacent functions of adjacent strata are connected 
by I * Oi. 

The following is a complete table of the members of this family: I(S) » 
- Si -f- 3i -I- 3i: 


AU nun^s express interval-groups. 


2i 

2* 

2a 

D 

2( 

2( 

27 

2. 


(Master) 









3 

3 

5 


3 

3 

5 

3 


3 

5 

3 


3 

3 

3 

3 


5 

3 

3 

IH 

5 

5 

3 

5 


— 0 

— 0 

— 0 

B9 

— 0 

— 0 


— 0 


3 

3 

5 

3 

3 

3 

3 

5 

3 

3 

5 

3 

3 

5 

3 

3 

3 

3 

5 

3 

3 

5 

3 

5 

5 

3 

5 

— 0 


— 0 

— 0 

— 0 

— 0 


ESI 

— 0 

3 

IH 

5 

3 

3 

3 

3 

IH 

5 

3 


3 

3 

3 

5 

3 

IH 

3 

5 

m 

3 

; 5 

5 

1 

3 

5 

m 

3 

Sio 

2n 

2ia 

Zit 

2i« 

2u 

Zu. 

2i7 

2,1 

5 

3 

3 

3 

3 

3 

5 

3 

3 

3 

5 

5 

3 

5 

5 

3 

3 

3 

3 

3 

3 

5 

3 

3 

3 

5 

5 

— 0 

— 0 

— 0 


— 0 

— 0 


— 0 

— 0 

3 

5 

3 

3 

3 

3 

3 

5 

3 

5 

3 

5 

5. 

3 

5 

3 

3 

3 

3 

3 

3 

3 

5 

3 

5 

3 

5 

— 0 

B8I 

— 0 


— 0 

— 0 


— 0 

— 0 

3 

IH 

5 

3 

3 

3 

3 

3 

5 

5 

WM 

3 

5 

5 

3 

3 

3 

3 

3 

IH 

3 

3 

3 

5 

5 

5 

3 


This table is continued on the folbwing page. 
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This table has four more variants as the interval-groups between the adjacent 
strata offer the following possibilities: 


0 

3 

5 

3 

5 

0 

3 

3 

5 

5 


The total number of 2 — members of this family is: N(S 5-|-3-|-3) = 27*5 
- 135. 

It is hardly necessary, or desirable, to use such an enormous number of 
structures in one musical composition. Two or three members are perfectly 
sufficient for such a purpose. It is equally true, however, that one such family 
may constitute the life-time harmonic manifold of one composer, expressing him- 
self in one harmonic style. The harmonic vocabulary of such a composer would 
positively dwarf that of Bach, Beethoven and Wagner put together. 

(The Master 2) Some examples from the table 

Jl /SS /88 /49 /81 ZiOZ 



Fiptre 82. Some examples from table of Master strueture. 
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B. Progressions with Variable Sigma 

Different sigmae belonging to one family, which can be used in one harmonic 
continuity, may have a different number of parts in each stratum, but the 
number does not vary for each individual stratum. For instance: 

2i = 4S; Si - p, Sn = 4p, Sm = 3p, Siv ~ 2p; 

Sj = 4S; Si = p, Sn = 4p, Sm = 3p, Siv = 2p; 

Zs * 4S; Si = p; Sn = 4p, Sni = 3p, Siv = 2p; . . . 

.We shall now present this case in harmonic progression. 

Example of a Progression with Variable Sigma and a Different 
Number of Parts in the Different Strata, 


Selective Group of One Family: 

Strata Distribution 

/I £z £z 





8 . 



Pr<^ression: 22i+2»+2i+2S* 
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C. Distribution of a Given Harmonic Continuity Through Strata 

Strata arrangement of a given harmonic continuity serves aa an auxiliary 
technique for the orchestration of music which has been already written. The 
common notion of assigning parts existing in the sketch of a Composition directly 
to the instruments and groups of* the orchestra is rather primitive. Since the 
avera^ sketch contains 2, 3 or 4 and seldom 5 parts* and an average orchestral 
score contains between 20 and 30 parts* it is no wonder that there is so much 
duplication of parts. Many instruments are compelled to play identical notes 
bemuse of the composer's lack of mathematical judgment. Such scores lack 
acoustical clarity and consume an enormous amount of rehearsing time in order 
to be made to sound acceptable. 

Many prominent composers of the past and present have felt the necessity 
of individualiring the orchestral parts in a score. Not all of them solved this 
problem with success. In Mozart’s scores we witness a tendency toward rhythmic 
independence of the duplicated parts* attained by the variation of instrumental 
forms. In Wagner* the struggle for the individualization of orchestral parts is 
often achieved by the technique which I call ’’contrapuntal variation of har- 
mony”. But since the advent of the so-called ’’French Impressionists” (Debussy* 
Roger-Ducasse* Delage* Ravel)*, the individualization of orchestral parts by 
means of segregation of the harmonic groups has become a prominent tendency 
of orchestral writing. 

A student of this system can compose his scores directly in harmonic strata. 
However* whether he plans to use it for the purpose of composing or not, it is 
necessary for him to know, for the purpose of orchestrating* how to convert a 
given part-continuity into strata* or how to convert his own sketch of an ar- 
rangement into strata* prior to scoring it for the instrumental or vocal combina- 
tion of parts. 

The greater the number of parts in the original continuity* the greater the 
number of strata which can be developed therefrom. For this reason* if a given 
harmonic continuity contains too few parts to permit development into the 
number of parts required by the selection of a larger orchestral combination* 
it becomes-necessary to add one or two more parts to the original harmonic pro- 
gression before converting it into strata. The selection of functions which are to 
be added is a matter of harmonic style. But* in the field of transcriptions* 
paraphrases and arrangements* one style has not infrequently been trans- 
formed into another. 

Inspecting the trends of existing music* we find that the development of 
harmony from the few parts into many* which happened in the course of the 
past few centuries* has relied on two fundamental devices;/ 

(1) the acceptance of auxiliary tones as chordal functions; 

(2) the addition of new chordal functions and groups. 
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Both devices undoubtedly derived from alternation of an auxiliary unit 
with the respective diordal functicm (tremolo, l^to, trill). In slow motion 
the auxiliary units <rftai formed suspended tones which later crystallized into 
chordal functions. In fast motion, alternation of the groups of auxiliary units 
with chordal functions produced psychological continuity of two superimposed 
assenMages. This gave Urth to the simultoneous harmonic polytonality used 
intentionally by Stravinricy, Malipiero and myself. Facts show that the sys- 
tematic use of the strata technique, which I introduced in the United States 
about a decade ago, has become the favorite style in the field of radio and 
motion-picture music. The sparkling quality of orchestrations, which can be 
immediately detected by listeners, is due primarily to harmonic factors: re- 
harmonization and strata. 

A bold example of the first device (crystallization of auxiliary units into 
chordal functions) is the cadence in the first movement of Prokofiev’s Piano 
Sonata No. 5, which cadence sounds Mozartian when the auxiliary units are 
discarded. 

The chordal functions of a given harmonic continuity (including the new 
functions or groups of functions, if such have been added) must be assigned 
before the original continuity is converted into strata. This is particularly im- 
portant when the original continuity has a V 2 uiabie 2. As the number of parts in 
the original remains constant, there is a constant set of letters corresponding 
to chordal functions. A function may change structurally in its intervsd value 
in relation to other functions, yet its functional meaning in the entire 2 as- 
semblage remains constantly represented by the same letter. 

For example, 2iS(5) = 1, 3, 5, 13 and 2iS(7) = 1, 3, 5, 7 can both be re- 
presented by the same assemblage of functions 2S a, b, c, d. However, while 
the a, b and c functions retain their structural meeming [which in this case is 
the diatonic S(Ei) ] of 1, 3 and 5 respectively, function d changes its structural 
meaning, being the seventh in 2x and the thirteenth in 2i. For this reason, trans- 
formations in the respective strata are performed by their functional and not 
by their structural meaning. 

The superimposition of a whole new assemblage upon a given one (s 3 nn- 
metric superimposition of strata) is equivalent to harmonisation of harmony by 
another harmony. While the original sequence of assemblies in this case remains 
intact, the new added assemblage usually attributes a new quality, in which the 
original ingredient is still perceptible and yet appeps as if it has been differently 
flavored. Its presence is (rften detected as timbre and not harmony. This ex- 
plains why, in scores evolved through strata, the listener often mistakes harmony 
for orchestration. 
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Translation of a Gwen Harmonic Continuity into Strata, 
Examples 

The Original Precession with Functions Deciphered. 



Figure 85. Harmonic continuity into strata. 1 m dS llp{conUnued). 







Figure 86. Harmonic continuity into strata. 2 » S4p (continued). 














CHAPTER 8 


GENERAL THEORY OF DIRECTIONAL UNITS 
{Mdodic Figuration) 


CCORDING to our analysis in the field of the Special Theory of Harmony, 
^ passing, suspended and anticipated units actually belong to ^e assemblage, 
i.e., they represent either a function present in the chord, or a function which 
is a potential unit of the sigma. Suspended and anticipated units can be obtained 
by mere rh 5 rthmic variation of harmony which we shall discuss in full detail in 
the Theory of General (**Textural") Composition.* Chromatic passing units are 
always to be regarded as elements (to be inserted a posteriori) of chromatic vari- 
ation, applicable to any type of harmonic prc^ressioti. 

This leads us to the conclusion that the only authentic element of melodic 
figuration is the auxiliary unit. The latter is not bound to bear any relation 
either to 2, or to any substructure of it. An auxiliary unit is selected to be the 
leading tone to a chordal function. The interval of the leading unit from the 
respective chordal function is limited by the arrangement of the adjacent chordal 
functions of one S. In the structures of wide expansions it may be 3i, 4i or even 
greater. However, for practical reasons it is advisable not to exceed I » 2i, 
as habits, partly inherited and partly developed of listeners, obstruct the as- 
sociation of remote pitch-units as leading tones. Our charts, for this reason, will 
be limited to two forms: I — i and I » 2i. 

From the viewpoint of melodic figuration, chordal functions will be con- 
sidered neutral units and the auxiliaries will be considered leading units. The 
combination of both, developed into any repetitive form, will be considered a 
directional unit,^ A directional unit may start with either the neutral or the 
leading unit, but it must end with the neutral unit. 

Thus the study of melodic figuration as a branch of the General Theory of 
Harmony is confined to the study of directional units in the various forms of S 
and the coordination of assemblages containing directional units. 


A. Directional Units of Sp 
(a, a_^, a-^) 

Considering the neutral unit to be a special case of directional units we 
obtain the following three forms: a, a_^ and a“^, i.e., the neutral unit, the di- 
rectional with the lower leading unit (ascending auxiliary) and the directional 
with the upper leading unit (descending auxiliary). 

•See p. 1365. 

fSee KsMdoiMunis by Joeeph Schillinger, M. Witmark and sons, 1940. Revised edition, 1945. 
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The last two forms may have the interval of ascending of i or 2i and tiie 
interval of descending also of i or 2i. Thus there are four forms of directional 
units of Sp: 

(1) /i:b-£: (3)\i:4l>-»£ 

(2) /2i : bb-^0; (4) \2i : d -♦£ 


Illustrations o/ Directional Units of Sp 
Original: 2Ct + C-, + C-, + C, + C, 



Figure S7. Directional units of Sp. 
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B. Directional Units of S2p 
(r» b 

In tabulating the directional units and groups of S2p we shall resort to 
geometrical representation: neutral unit: — ; ascending directional unit: / 
and descending directional unit: 

Using the terminology of the Theory of Melody, we can call these three 
forms: 0, a and b respectively. The three forms in combinations by 2, correspond- 
ing to S2p, give: 3* « 9, as each form is combined with itself and with the two 
remaining forms. The first of these 9 forms represents neutral units in both parts. 


(1) (2) 

(3) 

(4) 

(S) 

(6) 

(7) 

(8) 

(9) 



\ 

\ 


\ 

/ 

/ 

\ 



The first form has no interval variation. The second, the third, the fourth 
and the fifth forms have an interval variation in one part. The remaining forms 
have an interval variation in both parts. 

( 1 ) 

b Oi 

a — Oi 


(2) (3) 

i;2i b — Oi 

b/ i,2i 

a — Oi a / 


(4) (5) 

b 

\i; 2i b — Oi 

a — Oi a \ 

i:2i 


(6) (7) (8) 

vi:2i b\ /i:2i 

b^i;2i 'i;2i b' 

a' vi;2i’ av 

a^ \i:2i 


(9) 

. 

aOi;2i 

\i;2i 


Thus the total number of directional units for any S2p is: one for (1), eight 
for (2 — 5) and sixteen for (6 — 9), since each of the latter has four variations, 
i.e., 1 + 8 + 16 « 25. 

In some structures, whose own interval-group is small (they usually belong 
to Eo and seldom to Ei), some directional units containing inward motion have 
to be excluded in order to avoid crossing of the parts. In diatonic progressions, 
the semitonal precision of directional intervals is not compulsory. 
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An Exemplary Table of Directional Units Evolved to liSZp) ■■ 4i 



Figure 88. Directional units of KJSZp) »= 4i. 

Each of the 25 forms of directional units has its own distinct character. 
Various forms can be selected as a continuity-group of directional units, where 
each selected form has a definite coefficient of recurrence. It is very desirable, 
however, to restrict each case to one form, as only such a limitation guarantees 
perfect unity of style. For this reason our examples will be confined to one form 
at a time. The following variations should be considered as samples of different 
styles, and not as one sequence. 

It is obvious that the directional units must be assigned to each structure 
when more than one structure is employed. 


Directional Harmonic Continuity of S2p and Hybrid 
{through addition of Sp) 





( 3) Var. n. Form (8) and{4) : a ^ -f BT^. 



Figure 89v Directional harmonic continuity of S2p {continued). 
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(4) Original I. 1(8)^ Si. 


Typell 



(7) Original n. 


Type I 



Fiptre 89. Directional harmonic continuity o/ 2Sp {continued). 
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(12) Var.n.Fbrm(8):^i. 



Figure 89. Directional harmonic continuity of S2p (continued). 
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Z * 2S; Si = p; Sh ■= 2p 

Figure 89. Directiotui harmonic cotUinuUy of SZp {concluded). 


Original: (4) with added Sp. 



Var.: (6) Form (7): Sj ^ ^ ; Si a_»2i. 



Original: (10) with added Sp. 


^ H ^,1 




u yo- 


1 


’TTWiBamiia « «■■■■■■ i { 


Figure 90. Hybrid harmonic continuity; addition of Sp to S2p (continued). 
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V»r.:(ll). Pbnn(8):S,^} S,c-i. 



90. Hybrid harmonic conHnuUy\ addUion of Sp to S2p (ceyi(hded). 
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Fr^eMkBi of mind stnictareg 



- %£\ + Zj +/i + 8Z3. 

cr = *(58+C7+C» + C-7. 

Scale of Roots = Nat. major da. 




C. DiRBonoNAL Units of S3p 


(a* bf Cr a . 11^1 b-. 4 t Cn , a ^ 1 b \ v 0 


Directional units of S3p consist of the combinations of 0, a and b. As each 
form is combined with itself as well as with other forms, the total number of 
the forms of directional and neutral^^its is: 3* » 27. 

For convenience, these forms can be arranged into groups with three identical 
elements, with two identical elements and with no identical elements. 
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Taile of DirecHonal and Neutral UnUs of $3p 


0 

a 

b 

0 

a 

b 

0 

a 

b 


0 

0 

a 

0 

0 

b 

0 

& 

s 

0 

b 

0 

a 

0 

0 

b 

0 

0 

a 

& 

0 

a 

a 

b 

a 

0 


a 

b 

& 

0 

a 

a 

b 

a 

a 

b 

■ h 

0 

b 

b 

a 

b 

0 

b 

b 

a 

b 

0 

b 

i 

a 

b 

i 

b 

b 

a 

a 

b 

0 

0 

a 

b 

0 

0 

b 

a 

0 

0 

b 

a 

a 

b 



( 1 ) 


( 2 ) 

( 8 ) 





/ 

\ 





/ 

\ 



— 


/ 

\ 


( 4 ) 

( 6 ; 

( 6 ) 

( 7 ) 

( 8 ) 

( 9 ) 

— 

/ 

/ 


\ 

\ 

/ 


— - 

\ 



( 10 ) 

( 11 ) 

( 12 ) 

( 18 ) 

( 14 ) 

( 16 ) 


/ 


/ 

/ 

\ 



/ 

/ 

\ 

/ 


/ 

/ 

\ 

/ 

/ 

( 16 ) 

( 17 ) 

( 18 ) 

( 19 ) 

( 20 ) 

( 21 ) 


\ 


\ 

\ 

/ 

\ 



\ 

/ 


\ 


\ 



\ 


\ 

\ 

/ 

\ 

\ 

( 22 ) 

( 28 ) 

( 24 ) 

( 26 ) 

( 26 ) 

( 27 ) 

\ 

/ 

/ 

\ 



/ 

\ 


— 

\ 

/ 



\ 

/ 

/ 

\ 


Of these 27 forms, (1) has no semitonal variations; the (2) and>(3) have 8 
variations each (i and 2i participating in each part); the (4), (S), (6), (7), (8) 
and (9) have 2 variations each; the (10), (11) and (12) have 4 variations each; 
the (13), (14) and (IS) have 8 variations each; the (16), (17) and (18) have 4 
variations each; the (19), (20) and (21) have 8 variations each; the remaining 
6 forms have 4 variations each. 

Thus the 27 forms together with the possible i and 2i variations produce 
125 forms of intonation for each given S3p structure. 


1; 2*8 « 16; 6*2 » 12; 3*4 » 12; 3*8 - 24; 3*4 - 12; 3*8 » 24; 6*4 « 24. 
1 + 16 + 12 + 12 + 24 + 12 + 24 + 24 « 125 
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An Exemplary Table of DirecUonal Units EmAeed 
to I{S3p) - 



T ■ I r 


Figure 93. Directional units. I(S3p) ^ 4i + 3i. Two tnooemt.'ts. 



Figure 94. Directional units. IiS3p) = + 3i. Three movements. 
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Similar tables can be devised for any other S3p structure. In spite of the 
abundance of resources, the composer will do well to assign just one combination 
to each structure used in a certain omtinuity. When the structures of one con- 
tinuity differ in their form, an individual directional group must be assigned 
to each structure. 


Examples of Application of DirecUonal Units 
to S3p Progressions 


Original 
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F^jure 95. Directional units to S3p progressions {condudei). 
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D. DiKBcriwAL Units of 

(a, b, c, d, a_*, b_*, c_*, d_+, ar*, P*, cr*, d“*) 

Directional units of S4p ccmsist of the combinations of 0, a and b. As each 
form is combined with itself as well as with all other forms, the total number of 
the forms of directional and neutral units is: 3* » 81. 

In die case of variable 2, it is necessary to assign the directional units to 
each 2 individually. 


Table of Directional and Neutral Units of S4p 



See graph presentation of above table on the following page. 
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(1) (8) 

“ / x 

(4) (6) (6) (7) (8) (8) (10) (11) (18) (18) (14) (l6) (18) (17) (18) (18) 

E = ; ^ E = X ^ ^ r ^ ^ 

/ X / \ 

(80) (81) (88) (88) (84) (88) (S6) (87) 

(88) (88) (80) (81) (88) (88) (84) (86) (SO) (87) (88) (89) (40) (41) (48) (48) (U) (46) 

_ / X^^ 

^ ^ / = ; - ^ X = ; - ) ^ X ^ ^ / 

r_//_/z_xx_xx/xx/x 

(46) (47) (48) (48) (60) (61) (68) (68) (64) (66) (66) (67) 

x;z//;zxx-/; 

/ ; X z X ( / z ; 2 ;; 1 

z_/xz_x/_/_x 

(66) (68) (60) (61) (68) (68) (64) (66) (66) (671 (68) 69) 

/ / X/;/ 

- E / ^ ^ ^ x ; 

/ \ / / / 

y / I'K / / \ L / L / \ 

(70) (71) (78) (78) (74) (76) (76) (77) (78) (78) (80) (81) 

X X /X^X 
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SoAitooal variatum* oocorring in one p: 



2 variations 


1I» 



Semitonal variations occurring in four p’s: 



On the basis of the above table we find that the 81 fonns, tabulated on 
pages 1183-4, produce the following number of semitonal variations: 


(1) has 1 form; 

(2) and (3) have .... 

. 16 variations each 

( 4 — 11) have .... 

.2 

(12 — 15) have .... 

8 

(Id — 19) have .... 

. 16 ” ” 

(20 — 23) have .... 

.8 

(24 — 27) have .... 

. 16 

(28 — 39) have .... 

4 *♦ 

(40 — 45) have .... 

. 16 " 

(46 — 57) have .... 

.4 

(58 — 81) have . . 

.8 '* ** 
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By multiplying the number of forms in each subdivision by its respective 
number of variations, we find the following; 


1 

2.16 « 32 
8*2 - 16 
4.8 - 32 

4 . 16 »• 64 

4.8 » 32 

4 .1 6 - 64 
12.4 • 48 

6.16 - 96 
12.4 « 48 
24.8 - 192 


Total: 1 + 32 + 16 + 32 + 64 + 32 + 64 + 48 
+ 96 + 48 + 192 - 625 

The latter figure represents the number of possitMl- 
ities for each S4p structure. 

It is easy to evolve musical tables for any of 
the 165 possible S4p structures, taken in any of Aeir 
three expanuons (Eo, Ei and Et), by following the 
chart of 81 forms and the table of semitonal varia* 
tions. 


It is interesting to leam that the manifold of structures of S4p supplied 
with all the possible directional units produces: 165.3.625 — 309,375 forms of 
the c -chord. 

Examples of Application of Directional 
Units to S4p Progressions 


is 


Original 




D 




A 


15 — s 

xf l»Tr 
B C 





Figure 96. Directional units of S4p progressions {coMinudi. 
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Var.= r^, 5^, c_^. 
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Figure 96, Directional units of S4p progressions {concluded). 


E. Strata Composition of Assemblages Containing Directional Units 

Selection of directional units for a S depend on several factors: 

(1) whether the number of parts is the same or different in the different 
strata; 

(2) if the number of parts is the same in the different strata, it depends on 
whether the structures in the different strata are identical or not; 

(3) whether it is desirable in each individual case to neutralize or to single 
out the character of the directional units in the different strata. 

In case No. 3, the predominant characteristics of the groups of directional 
units accompanying assemblages are: the identity and the reciprocity of the pat- 
terns. The identity can be carried out with diatonic (with the precision up to 2i) 
or with general (with the precision up to i), i.e., chromatic precision. Reciprocity 
can be achieved by means of the axis of inversion. The axis of inversion of a S 
is located at the lev*l of f . For example, if a S — 2S3p^ it means that S =* 6p. 
Hence § = f =^3, i.e., the axis is between the two strata. 

Under the conditions of such reprocity, the axis-ipversion yields a sym- 
metric arrangement of the directional units throughout the sigma. 

If the number of parts in a sigma is: 2 * 2np + 1 (i.e., an odd number), 
the part representing the center of the vertical arrangement in a sigma, becomes 
the axis of inversion. 

In such a case, if perfect symmetry is desired in the distribution of direc- 
tional units throughout the 2, it is better to leave this part as a neutral unit. 

Thus, depending on whether 2 * 2np, or 2np + 1, the axis of inversion is 
located between strata, or coincides with a p of the central stratum respectively. 





/// \\\ 



/= 2Sj S= 4p. 


Sn ^ 
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/ 

Sg 
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\ 

\ 

/ 
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Figure 97. IHrectioual units in strata (continued). 
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/»8S; S=8p. 


\ \ 
✓ S,v ✓ 


s. Z 

Bm ^ 

/ 

S.\ 

\ 

8./ 

*•/ 

s® _ 

8. 

\ 

/ 

8. / 

\ 
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Sa ^ 

/= 8S} 

Bm ^ 

S= 8p. ^ 

Sn 

\ 
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/ 
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Figure 97. Directional units in stratat (continued). 
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In the Sigmae with a different number of parts in the different strata, the 
composer can use his discretion in attempting to evolve symmetric, or nearly 
symmetric forms, by assigning an axis of inversion. 

In many instances directional units are reversible. Whether the structure 
S is of higher tension than the directional assemblage (i.e., the group of leading 
units) or vice-versa, both forms can be used. It is analogous in effect to moving 
from a consonance to a dissonance, or in reverse. As our harmonic progressions 
are always reversible, the reversal of directional units does not affect the quality 
of a profession but merely changes its character. Such progressions in position 
@ and © are often useful as two themes of one composition. 

Example of the Reversal of Directional Units 


Progression 



Directional progression 



Figure 98, Directional units reversed (continued). 
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Directional progression teversedi 




Figure 98. Directional units reversed (jc^ndudei). 


F. Sequent Groups of Directional Units 

{Leading Units cif the Higher Orders) 

The leading units immediately preceding the respective chordal functions 
can, in turn, be preceded by other leading units which, in turn, can be preceded 
by still other leading units, etc. Since in most cases the interval of directional 
units is i, this technique attributes chromatic character to any strata progression 
to which it is applied. 

There are certain limitations to this technique. When the intervals of chord* 
structures are small, only inward motion of succesave leading tones can be 
achieved. The opponte is true, i.e. outward motion is preferable for widely- 
spaced intervals; otherwise, the sequent groups of leading units may interfere, 
with adjacent chordal functions. Parallel motion of the sequent leading units 
is acceptable in all cases, except where such units are assigned -to simultaneous 
chordal functions, undesirable in parallel motion. . 
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The presence of tiie leadii^ unit to die leading unit, i.e., the leading unit 
die second <Mrder, can be e xpr e s s e d as follows* 


a^., a , b I c,^^, c , d, 




Likemse the leading: units of the third <»der can be expressed by introducing 
still another arrow: 

a^..^, a'*"*^, b^,.^, b , c . , d 


Exam^es of Leading Units of the Higher Orders^ 






buai 

:.A. . til l llll'l 


b»*/ 

arfli» 


■ in ii 


m 



Figure 99. Leading units of' the h^her orders^ 

The conversion of harmony into melody will be discussed in AppUcaHom. 
of Strata Harmony. 


CHAPTER 9 


COMPOSITION OF MELODIC CONTINUITY 
FROM THE STRATA 

'OACH individual part of a stratum* can be used as part of a melodic con* 

tinuity. When harmonic continuity forms a cyclic recapitulating progression, 
coefficients for the number of attacks on each change of a chord (H) may be 
set to any desirable type of interference. Thus there are three fundamental 
types of melodic continuity: 

(a) where each part moves through the entire harmonic continuity from 
beginning to end, after which the next part begins. 

(b) where coefficients can be set in such a way that the entire hamOnic 
continuity will serve as a divisor to its own multiple. For example, if the number 
of chords equals 8, a distribution through 3+3 + 2 produces one cycle. The 
above coefficients represent the number of H until p changes. 

(c) coefficients set as an interference group in relation to the number of H. 

For example, if H equals 8, and the distribution-group is rs^2> ^ inter- 

ference will take place. 

Theme 




COMPOSITION OF MELODIC CONTINUITY FROM THE STRATA M95 


A. Melody from One Individual Part of a Stratum 

Distributive forms of transitions from p to p and from S to S including IT* 
as a limit. The letters a, b, c, d correspond to chordal functionk 


M - aSi2“'+bSi2r*+cS,2~"+dS,2“*+aSa:'^+bS,2""+cSa:“"+aS,S~'+ 
+ bS,2~^ 



B. Melody from 2p, 3p, 4p of an S 

Each section belongs to a pre-selected quantitative group. Distributive 
forms of transitions from S to S with respective pre-selected quantitative groups. 
Permutation of pitch-units within the groups. 

a B pi; b » pii; c as pm; d m pjy. 


(a) M=abSiHi + dcSiH 2 


£ ■ ... o U 





cr-# — 

---° 



*(b) abc Sg Hi + bca Sg Hg + cab Sg Hg 



Figure 102. Melody from 2p^ 3p, 4p^ of an S {continued). 
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(d) Ms abc SsHi-f-dcb SiHs^fabc Si Hs-l-ba Sa Hi 





(e ) M s ab Si Hi 4* ba Sa Ha + ac Sa Ha ^ cb Sa Hi 



Figure 102. Mdody from 2p, 3p^ 4p, of an S (concluded). 


C. Melody from One S 

Permutation of pitch-units within one S. Distributive forms of transition 
from S to S. 

a, b, c, d represent instrumental functions. 


Ms ab Sa Hi 4- ba Sa 4-dcb SiHa4*cba Si Hi 4- bab Si H5 ^bcd Si Ha4- 

Sa PTm fv*a 



Figure 103. Mdody from one S. 


D. Melody from 2S, 3S 

Each section of melody incorporates a pre-selected quantity and position 
of S. Permutation of pitch-units within a pre-selected group. Distributive forms 
of positions and transitions of the groups of S. 


a, b, c, d represent instrumental functions. 

Ms(al»cab Sa4'ab ba) Hi4-(bcabo 8a4-ba Sg) Ha4*(oaboa Sa4*ba Ss)H8 



Figure 104. Melody from 2S, 3S . . . 
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E. Generauzation of the Method 

Z as the limit becomes a pitch-scale or a melodic form. Permutatioii of the 
pitch-units. Transition to the following H occurs after a complete utilizatkm 
of all p of the preceding H. 

a, b, c, d represent instrumental functions. 

a, c, d, el>. M = (bo Si + ba Ss *f beab St -f da Si) H 


L I I 



Figure 105. Generalisation t>f the method. 


F. Mixed Forms 

Derived through distributive combinations of Paragraphs A, B, C, D, E. 

a, b, c, d represent instrumental functions. 

M= bd St SH+a Sa 4H-f deb St RH-f-bSs St+cb St+dSi+bc St+baSt)H 



Fifftre 106. Mixed foans. 
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G. Distribotion of Avxiuary Units Through p, S and X 

Application of auxiliary units to sections A, B, C, D, and E. Permutation 
of directional units. Compontion of continuity where some of the sections of 
melody contain directional units and some neutral units. Application of co* 
efficients to the above two types of groups. Application of the directional unit 
technique to Paragraph F. 

a, b, c, d represent instrumental functions. 

M ■» a— »b— »S«3H + b— »a— »StH+b— ♦aSiH+a— »bSiH + (bcSt + a - > b .♦St + 

+ c— »b— ^St) 2H + d— »c— >abSiH + (ac— »b— »Si + ac— »Si + a— »Si) 3H 





Figure 107. Distribution of auxiliary units through p, S and X. 


Directional units are one of the most customary forms of variation. Ex* 
portion of a theme, followed by variations of it, is a device which is particularly 
important from the standpoint of mobility. Increase in the number of attacks 
can be ea«ly achieved through this device. 


H. Variation of the Original Melodic Continuity by Means of 
Auxiuary Tones 

a, b, c, d represent instrumental functions. 

(Theme: see Fig. 104) 


M= (abcab S,4-ab Ss) Hi 4- (beabc Sa + ba 8*) Hg+ (csbca S* 4-ba Ba) Ha- 



Figure 108. Variation by means of auxiliary tones {continued). 
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Variation: 

M=(iah^o^a^bSs*fa^bS8)Hi*f-(bc^a^h^e Si^-ba^ S3) (ca^b^ cl^ 
aSs+hL^aSa) Jia . 



Figure 108, Variation by means of auxiliary tones {concluded). 


There are two ways of assigning a duration-group to such a melodic con- 
tinuity: 

(1) each unit, neutral or leading, corresponds to one attack of the duration 
group; 

(2) directional unit originally corresponds to one attack of the duration- 
group, afterwards is changed into a split-unit group. 

See Theory of Melodization of Harmony: Composition of Durations to a 
Pre-set Attack-group.* 


•Sec \’ol. I, p. 649. 


CHAPTER 10 


COMPOSITION OF HARMONIC CONTINUITY 
FROM THE STRATA 


C OMPOSITION of harmonic continuity from a given 2“^ is primarily a 
method of selecting the different strata with regard to their quantity and 
the form of distribution. In applying this technique to orchestral writing, the 
different groups of instruments represent different strata, which permits one to 
obtain a superior flejdbility of harmony with regard to ranges, registers and 
density. Composition of density as such is a matter of separate study and will 
be discussed later in this branch. For the time being, it is sufficient to assume 
that the density may vary gradually or suddenly as well as in an oblique fashion 
when one stratum alternates with the variable density of remaining strata. 


A. Harmony from One Stratum (Any S of the Z) 

Distributive forms of transition from S to S within 2 as a limit. Circular 
continuity. 

H" S,2H + SiH + S,H + S,2H 



Figure 109. Harmony from one stratum. 
{12001 
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B. Harmony from 2S, 3S, . . , 


Distributive method of selecting the groups of S and their sequence in time 
continuity. Circular continuity. 


H^= (Si + S*) 8H+(8, + S8)4H+(S8+8i)2H 



Figure 112. CorUinuity viitk varialde density (continued). 
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Figure 112» Continuity with variable density (concluded). 


E. Appucation of Auxiliary Units and Instrumental Figuration of Har- 
mony Through Any Of The Preceding Four Forms Of Harmonic Con- 
tinuity Of The Strata 

Hybrid forms of distribution of the auxiliary tones through strata. 


F. Variation of the Original Harmonic Continuity Through Auxiliary 
Units 

The following example illustrates both Sections E and F, as it may be used 
in place of a variation on the original theme. 


Si= 5:^ wj Sr = h!^ const.; Sa = 
a,b,c,d Reprosent instrumental functions. 



F^ptrt 113. Variations of original kamUmic continuity {continued). 




CHAPTER 11 


MELODY WITH HARMONIC ACCOMPANIMENT 

All illustrations are based on the theme of figure 100. 

(1) One S becomes a melody: same S serves as harmony in a different octave. 
M 


H 


S constant 

(a) ^=S. 

(b) ^ = S, 

(c) ^=S, 


Example: ^ “ Si 


(n) 


M 

H 
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- Hi2T + H,T + H,T + H,2T 
« 

InstrOmental form: (a+b) 2T + bT + aT + (a+b)2T 

T(M) - (E+t+t+t) + (t+B+t+t) + (t+t+B+t) + (t+t+t+E) 

tied over: T(M) - (B+t+t+t) + (2t+t+t) + (t+2t+t) + (t+t+2t) 

(2) Different individual S's of one Z become melody with harmonic ac- 
companiment * S variable^. 

M - S„ S„ S„ . . . S. 

ll 

Example: ^ - S,Hi2T -|- S,H,T + S,H,T + S,H 42 T 
li 



(3) More than one S produce melody; one S produces harmony. 

M_S, -f-S, M „ S, -1- S, -I- S« M + . .. + Sn 
H “ S, ’ H “ Si ’ H “ Si 

Example: 

M S,+S, 

H ’ Si 

Rhythm: f series: T - (4-1-1 +1) + (1 +4-1-1) + (l+‘l+4) + 

+ (1+i +2+1+1) + (1+2+1+1+1) + 

+ (2+l+l+l+l) 

See Figure 116 on the following ps^. 
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( 4 ) One S produces melody; more than one S produces harmony. 


(5) Several S's produce melody and several other S’s (of the same 2) produce 
harmony. 

(6) Distribution of tension for ^ in the preceding cases (H “Si, M *= Si; 
H “ S, + S, + . . . + S„.,, M “ S„; H “ Si, M = S, + S, + . . . + S„). 

M Sa 
H “ Sb 

c I M St 

Example: H * 

Rhythm: Foxtrot: f and f series 
Instrumental form: aHi2T + bHiT + bH|T aH 42 T 
See Figure 117 on the opposite page. 


MELODY WITH HARMONIC ACCOMPANIMENT iW 



Figure 117. Disiribuium of tension for jg . 


(7) Variable distributive transition from one individual S to another for 
melody and a constant S or a group thereof for harmony. 

(8) Constant S or a group thereof for melody and a variable distributive 
transition from one individual S to another for harmony. 

(9) 5) for melody; variable density for harmony composed through dis- 
tributive selection. 

(10) Melody composed through distributive selection of scales derived from 
the individual S, the groups of S or the entire S; harmony from the entire S. 

(11) All previous cases with application of auxiliary units. M and H with- 
out auxiliary units. M with and H without auxiliary units. M without and H 
with auxiliary units. Both M and H with auxiliary units. 

(12) All the previous forms of harmonic accompaniment with instrumental 
figuration. 

(13) Hybrid forms with respect to density of both melody (scale emphasis) 
and harmony. 

(14) Hybrid forms with respect to the presence or absence of auxiliary 
units in both M and H. 

(15) Forms of alternating transformations of M into H and vice versa with 
respect to the selective distribution of strata. 

(16) Instrumental forms of melody used for the purpose of variation. 

(17) Intercomposition of the instrumental forms of melody and harmony. 

(18) Composition of continuity employing the previous devices. 
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Example: 

- h 1‘ H.T+ I H.T+ H.T+ H.T + 

+ 1? H«f + 1 H,T + I H,T + - H,T + % . ±|« + h,T 



Fiffure 118 . Composition of continuity based on previous devices. 


CHAPTER n 

CORRELATED MELODIES 


C ORRELATED Melodies (Transformation of Harmony into Counterpoint by 
Means of Strata). 

The technique of correlating melodies consists of three fundamental proc- 


(1) correlation of attacks and durations of two or more melodies; 

(2) correlation of melodic forms (axial combinations) of two or more mel- 
odies; 

(3) correlation of harmonic intervals between two or more melodies (dis- 
tribution of tension). 


The first two processes have been described in the Theory of CorreUUed 
Mdodies (Counterpoint)* Here we shall deal with the third procedure as it 
evolves itself from the technique of strata. 

The usual classical conception of a consonance and a distonance, and the 
necessity of resolution must give way to the assortment and distribution of 
harmonic intervals through their respective degrees of tension. 

From the harmonic point of view there are the following forms of matching 
intervals: 


(1) a neutral unit against a neutral unit (or units); 

(2) a neutral unit against a directional unit (or units) ; 

(3) a directional unit i^ainst a neutral unit (or units); 

(4) a directional unit against a directional unit (or units). 


Taking as illustration the used in the previous examples, we may enu- 
merate the following possibilities: 


( 1 ) 

(5) 

(9) 

(13) 

(17) 

( 21 ) 


CPi aSi 


CPn 

aS, ’ 

CPi 

aSi 

CPn 

" bS, ’ 

CPi 

^ aSi 

CPn 

cS j ’ 

CPi 

„ aSi _ 

CPin 

" aSi ’ 

CPi 

aS, 

CPin 

“ bS, ’ 

CPn 

* aSt , 


CPiii aSi 


( 2 ) 

( 6 ) 

( 10 ) 

(14) 

(18) 

( 22 ) 


CPi 

CPn 

CPi 

CPn 

CPi 

CPn 

CPi 

CPin 

CPi 

CPiH 

CPix 

CPiH 


(25) 


CPn 

CPin 



CPn 

CPni 


^ . 
aS» ’ 

(3) 

CPi 

CPn 

cSt 

*aS, ' 

; (4) 

CPi 

CPn 

dS, 

“ aS, ’ 

bS, 
bS, ’ 

(7) 

CPi 

CPn 

cS, 
bS, ■ 

; (8) 

CPi 

CPn 

dSi 

"bS, ’ 

. 

cSt ’ 

(11) 

CPi 

CPn 

cS, 

“ cS, * 

(12) 

CPi 

CPn 

* cSi ’ 

aSi ' 

(IS) 

CPi 

CPm 

cSi 

“ aS, ’ 

(16) 

CPi 

CPiii 

” aS» ’ 

bS, 

bS,' 

(19) 

CPi 

CPiii 

cSi 

“ bS, ’ 

(20) 

CPi 

CPiii 

dSi 

“ bS, ' 

aSs ’ 

(23) 

CPn 

CPiii 

cSj 

“ aS, ’ 

(24) 

CPn 

CPiii 

aSt 

“bS, ’ 

cSt 







bS,‘ 








Each of the above cases may be either a neutral or a directional unit. 
*Scc \’ol. I, p|). 1M) ami 7S3. 
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CR 


CP. 




mmmSSmmSSmmm 




(1) 

(«) 

mr ryn'mm % mmmm 

MS — 

RSH 

MHgSIigSMHSSag 

me % mmmm 

mr 

W 

(6) 

(6) 


muja^smm. a ■■■■i 







Figure 119. Forms of matching intervals. 


Each stratum of harmony may be converted into a melody. The above 
case of makes it possible to obtain, a three part counto^int. Distribution 
of attacks is the final factor in selecting matching units.)' Once the units kre 
matched, the harmonic progression produces continuity. 
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Example: 

Composition of attacks (A — atiack-group; a — individual attack): 

ASi - 2aT 
= 3aT 
ASi = 6aT 


Composition of durations: 

TS, » 4t + 4t 

TS, = 4t + 2t + 2t 

TS, » 2t + 2t + t + t + t + t 


Time in musical notation : 

S3 J j 

I 8. J J J 

®s. J J nn 


Selection of matched units: (a, b, c, . . . designate chordal functions of the 
respective strata). 

CPiii = b4t + a4t 
CPn =■ c4t + a-*(2t + 2t) 

CPi - c-*(2t + 2t) + a-*(t+t) + b^a+t) 



Figure 120. Developing a 2 inio J part counterpoint. 
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From this data we evolve the final form of continuity by applying the same 
selective pattern to the entire 












iJ 








T r ^rVT*r 



Figure 121. Final form of continuity. 


Composition of contrapuntal continuity can be accomplished from a theme 
such as the above precession (Figure 121) by means of various techniques. 

The most important of these are: 

(1) vertical rearrangement of parts; 

(2) variation of density; 

(3) geometridd inversions. 




Figure 122. ComposUion of contraPHntal continuity (continued). 
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Figure 122. Composition of contrapuntal continuity (conduded). 
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The example in Figure 121 is a case of the constant form of duration-groups 
correlated through three parts. Any other form of distribution deriving from 
the Theory of Rhythm on the basis of compensation or contrast is acceptable 
for this purpose. The contrasts are particularly effective when several syn- 
chronized power-groups are used. The neutral and the directional pitch-units 
can change their respective octave position. One H may correspond to any 
time equivalent. may have any rhythmic distribution of its own. Contra- 
puntal parts which derive from strata may be coupled and subjected to instru- 
mental variations. 



CHAPTER 13 

COMPOSITION OF CANONS FROM STRATA HARMONY 

A S we have seen, each stratum may become a contrapuntal part. In order 

to convert a 2 into canonic (continuous) imitation, it is necessary to fulfill 
the following requirements: 

(1) Chord progression must be written in such a way as to permit regular 
occurrence of the identical chord positions, systematically moving from 
S to S. This can be accomplished by reciprocation of transformations. 
The latter must be either clockwise or counterclockwise throughout. 

(2) Chord structures must be identical in all strata. 

(3) Intervals between the roots of the different strata must be equidistant, 
i.e., only monomial symmetry is acceptable. 

(4) The prc^ression of chords mjst also be carried out in monomial sym- 
metry of consecutive intervals, but not necessarily in the symmetry of 
simultaneous roots through which the 2 has been compounded. 

So long as there is an interchange of symmetric roots of the srma system 
of symmetry, canonic imitation remains unitonal. Beyond this, the form of 
imitation with respect to its harmonic correlation depends on the form of con- 
secutive symmetry through which the chords progress. 

The advantage of evolving a canon from lies in the fact that such a 
canon possesses a definite harmonic characteristic set a priori, which it is im- 
possible to obtain by means of purely contrapuntal technique. 

A. Two-Part Continuous Imitation 

Such an imitation is based on the reciprocation of the two functions a and b 
and on the reciprocation of the two symmetric roots of the ^/2• 

The initial scheme of harmonic setting for a two-part canon is as follows: 

CPi(*Si) = fe: CP„(«S„) = a 

The scheme of coordinated roots corresponding to the reciprocating positions 
is as follows: 

CP„ _ C -h Ftt 
CPi C -I- F# 4- C 

The two schemes combined appear as follows: 

CP. _ c(l) + ''«(S) 

CP.. c(|) + F#(|) + cfe 


( 1216 ) 
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From this (mgii^ scheme the canon follows any form of consecutive sym* 
metry, resulting in a mediating canon. Other roots of symmetry can be used 
in similar reciprocation as well. 


8 > 


8i 


Sn 


8i 


Setting ( 

^ |oa „ 

^ntinuity of harmonic strata: Vi"* 

. • IlH #t " 1** 1 

■ ( .. «■■■■■« % < !■■■■■■ « mfmmmmmmmn 

m ..mmmmmmmemmmmmmmumimmmmmmmmmmmmmmmmit 




■ 



p-Jrg.==:| 


,■ l- , 


^ ■■ 




Continuous imitation 



CPn 


CP. 


CP» 


CP. 


CPi 


CP, 


Figure 123. Two-part canon derived from X2S2p. 
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A canon such as this can be further extended by means of quadrant rotation 
(geometrical inversions). It can be also coupled and subjected to instrumental 
variations. Any temporal scheme can be used, and T does not necessarily have 
to equal T". 


B. Three-Part Continuous Imitation 

Such an imitation derives from a harmonic scheme, where either clockwise 
or counterclockwise transformations are applied to both the simultaneous ar- 
rangement of strata in the S and the continuous progression of H”^. 

The initial harmonic scheme must be arranged in the following way: 



a 

b 

c 

' a" 

b\ 

Sin 

c 

a 

b 

' c 



b 

c 

a 

' b 

c/ 


Sii 


b 

a 

c 


a 

c 

b 


c 

b 

a 


a 

c 

b 



a 

c 

b 


This is a clockwise scheme where the sequence of imitation follows from 
Si to Sii to Sni- Similar schemes can be devised for the remaining 5 forms of the 
sequence of imitation, as well as for the counterclockwise sequent transformations 
and the 6 forms of the sequence of imitation. Thus the total number of such 
schemes for 2)3S3p is 12. 

The fundamental form of symmetric root-coordination is the -^2- However* 
other forms of symmetry may be used as well. 


Examples of Schemes of Coordinated Roots 



G# 

CPiii 

C +G# + E +C 

(1) 

E 

CPii 

C +G# + E +C +G# 


C 

CPi 

“C+G#-|-E +C +C4 + E 



CPiii 

C +Bb + F +C 

(2) 

^‘F 

CPii 

“ C+B|>+F+C+Bl» 


C 

CPi 

*C + B1» + F +C +Bb + F 


Figure 124, Schemes of coordinated roots. 
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The scheme of roots, after it is combined with the scheme of transformations, 
assumes the following form [Fig. 124 (1) ]: 

c(|) + g.(|) + e(|) + c(|) + 
c(|)+c(|) + e(|) + c(|)+G,(|) + e(|) 

Figure 124 A. Scheme of transformations combined with scheme of roots. 


CPm “ 

CPn = 
CPi 


As the scheme of the sequence of imitation for Z3S3p is sufficiently long by 
itself, such a scheme may be used as a canonic theme, and be extended further 
by quadrant rotation. This does not exclude the use of the technique applied 
to 22S2p where the original scheme of was extended by some form of con- 
secutive root-symmetry. The application of the latter produces a modulating 
canon. 


Setting Continuity of harmonic strata: I 




Figure 125. Three-part canon derived from Z3S3p (continued). 
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C. Four-Part Continuous Imitation 


Such an imitation derives from a harmonic scheme, where either clockwise 
or counterclockwise transformations (which correspond to C or to G circular 
permutations of the chordal functions) are applied to both the simultaneous 
arrangement of strata in the 2 and the continuous progression of H~*. 

The initial harmonic scheme must be arranged in the following way: 
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This is a clockwise scheme where the sequence of imitation follows from Si 
to Sii, to Suii to Siv- iSmilar sdiemes can be devised for the remaining 23 forms 
of tlw sequence of imitation, as well as for the counterclockwise sequent trans- 
formations and their own 24 forms (corresponding to the number of general 
permutations) of the sequence of imitation. Thus the total number of such 
schemes for S4S4p is 48. 

The fundamental form of symmetric root-coordination is the However, 
other forms of symmetry can be used as well. 


Example of a Scheme of Coordinated Roots 


A 

CPiv 

C -l-A +J#-|-E1> 

+ c 

F« 

CPiii 

C +A +F#-|-Eb + C 

+ A 

Eb 

CP, I ' 

C-hA +F#-t-Eb-HC +A 

+ F# 

C 

CP, 

‘C+A + F#-1-Eb+C +A -FF# 

+ Eb 


Figure 127. Scheme of coordinated roots. 


The scheme of roots, being combined with the scheme of transformations, 
assumes the following form (Fig. 127) ; 


CPiv 


CPin 


CPii 


CPi 


4V 4 



Figure 128. Scheme of transformations combined with scheme of roots. 


Such a scheme can serve as a canonic theme, being further extended by 
quadrant rotation, or through continuation of evolved through some forpi 
of consecutive symmetry. In the latter case, the canon becomes modulating. 

For an obvious technical reason (4p is the limit of S), this method of evolving 
canons from strata is limited to four, parts. 
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This does not exclude the possibility of writing correlated melodies in any 
desirable number of parts (corresponding to the number of S in a 2) in the form 
of general counterpoint, or counterpoint of discontinuous imitations. 

All canonic schemes of the type described in this chapter produce recapitulat- 
ing canons or rounds, providing does not extend itself beyond the original 
scheme symmetric roots. 


Setting Continuity of harmonic strata: I 



223 






CHAPTER 14 


CORRELATED MELODIES WITH HARMONIC 
ACCOMPANIMENT 

^T'HE fact that harmony can be converted into melody makes it possible to 
^ develop such forms as correlated melodies with harmonic accompaniment. 
There are three main groups into which such techniques may be classified: 

Group (1) in which counterpoint and harmonic accompaniment are selected 
on the basis of identity or non-identity of strata to which the 
counterpoint and the harmonic accompaniment belong; 

Group (2) in which counterpoint and harmonic accompaniment are selected 
on the basis of neutral or directional units so that either the counter- 
point has directional units and the accompanying harmony, neutral 
units, or vice-versa; or both counterpoint and harmony are based 
on the same kind of units (i.e., either neutral or directional); 

Group (3) in which counterpoint and harmonic accompaniment are inter- 
composed on the basis of continuity and discontinuity so that either 
counterpoint or the harmonic accompaniment are either continuous 
(uninterrupted) or discontinuous (interrupted) , which, at certain 
times, leaves only one of the two components (i.e., either counter- 
point or harmony) and also makes it possible to evolve dialogue- 
like alternating sequences between the two components; the har- 
monic accompaniment as well as the counterpoint itself become 
subject to variation of density (low, medium, high), which may be 
treated in various forms of reciprocation. 

The following classification presents the most important forms of correlated 
melodies with harmonic accompaniment in their interrelation through the above 
described three groups: 

(1) Correlated melodies with harmonic accompaniment whose strata de- 
rivation is identical with that of the counterpoint itself. 

(2) Correlated melodies with harmonic accompaniment which derives from 
strata partly in common with the counterpoint. 

(3) Correlated melodies with harmonic accompaniment which derives from 
strata not participating in the counterpoint. 

(4) Counterpoint of constant density accompanied by harmony of constant 
density. 

(5) Counterpoint of variable density accompanied by harmony of constant 
density. 

(6) Counterpoint of constant density accompanied by harmony of variable 
density. 


[ 1224 ] 
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(7) Counterpoint of variable density accompanied by harmony of variable 
density: 

(a) Counterpoint in increasing density, harmony in increasing density; 

(b) Counterpoint in decreasing density, harmony in increasing density; 

(c) Counterpoint in increasing density, harmony in decreasing density; 

(d) Counterpoint in decreasing density, harmony in decreasing density. 

(8) Continuous counterpoint with a continuous harmonic accompaniment. 

(9) Discontinuous counterpoint with a continuous harmonic accompaniment. 

(10) Continuous counterpoint with a discontinuous harmonic accompaniment. 

(11) Discontinuous counterpoint with a discontinuous harmonic accom- 
paniment. 

(12) Rhythmic composition of the forms of continuity and discontinuity in 
both harmony and counterpoint. 

(13) Relations of directional and neutral units in the correlated melodies 
with harmonic accompaniment: 

(a) Neutral units in counterpoint, neutral units in harmonic accom- 
paniment; 

(b) Directional units in counterpoint, neutral units in harmonic ac- 
companiment; 

(c) Neutral units in counterpoint, directional units in harmonic ac- 
companiment; 

(d) Directional units in counterpoint, directional units in harmonic ac- 
companiment; in this case the duration-unit of counterpoint has a 
different value from the duration-unit of harmony. 

(14) Composition and coordination of the instrumental forms of harmony 
and counterpoint. 

(15) Composition of continuity based on correlated melodies with harmonic 
accompaniment, and including the above described devices. 

No musical illustrations are necessary, as previous chapters give sufficient 
guidance for executing these projects.* 


*SchtUmger exited his students to work homework. Those who are using the present 
out each of thtat suggested procedures as text as a study-book are urged to do so, (£d.) 



CHAPTER IS 


COMPOSITION OF DENSITY IN ITS APPLICATION 
TO STRATA 

have already encountered in the field of harmony and counterpoint 
certain elementary techniques pertaining to variation of density of the 
original texture. At the time we found it satisfactory to manipulate density 
by either employing some distinct degrees of it (like low, medium or high density), 
or by using harmonic parts as units of density. 

Now, in view of the strata technique, with its potential abundance of parts 
and assemblages, we arrive at the necessity of generalizing a density technique 
so as to enable the composer to render the utmost plasticity to the density of 
texture, whether melodic, contrapuntal, harmonic, or combined. 

In this branch we shall concern ourselves with the problems of textural 
density alone, as the technique of instrumental density belongs to the field of 
Orchestration, 

The behavior of sounding texture in any musical composition is such that 
it fluctuates between stability and instability, and so remains perpetually in a 
state of unstable equilibrium. The latter is characteristic of albumen which 
is chemically basic to all organic forms of nature. For this reason, unstable 
equilibrium is a manifestation of life itself, and, being applied to the field of 
musical composition as a formal principle, contributes the quality of life to music. 


NOMENCLATURE: 

d — density unit = p, S 

D — simultaneous density-group as S, 2S, . . . S. 

— ^sequent density-group (consecutive D) 

A (delta) — compound density-group representing density limit in a given score 
(simultaneous A. a Z) 

A"^ (delta) — sequent compound density group: general symbol for the entire 
consecutive composition of density: A“^ *= Z 
A“^(A'^) — the delta of a delta: sequent compound delta. 

^ (phi) — individual rotation-phase; 

^ C and ^ C in reference to t or T 
^ C ) and ♦ ( 5 in reference to p or P, or d or D 
0 (theta) — compound rotation-phase, general symbol of the continuity of rotary 
groups in a given score; it includes both forms of 

[12261 
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A. Technical Premise 

Depending on the degree of refinement with which the composition of density 
is to be reflected in a score, d may equal p or S. In scores predominantly using 
individual parts, either as melodic or harmonic parts, it is possible and advisable 
to make d « p. In scores of predominantly contrapuntal type, where each 
melody is obtained from a complete S, d « S is a more practical form of assign- 
ment. 

One of the fundamental forms of variation of the density-groups is rotation 
of phases. 

Theaiscwsa (horizontal) rotation follows the sequence- of harmony (CorO); 
in it, all pitch-units (neutral or directional) follow the progression originally 
pre-set by harmony. 

The ordinate (vertical) rotation does not refer to vertical displacement of 
p or S, but to thematic textures (melody, counterpoint, harmonic accompani- 
ment) only; therefore there is no vertical rearrangement of harmonic parts at any 
time. .Such displacement of simultaneously correlated S would completely change 
the harmonic meaning and the sounding characteristics of the original. Tech- 
nically such schemes are possible only under the following conditions: 

(1) identical interval of symmetry between all strata; 

(2) identical structures with identical number of parts in all strata. 

The above requirements impose limitations which are unnecessary in or- 
chestral writing, as it means that each orchestral group would have to be re- 
presented by the same number of instruments, which is seldom practical. 

The idea of bi-coordinate rotation (i.e., through the abscissa and through 
the dfdinate) implies that the whole scheme of density in a composition first 
appears as a graph on a plane, then is folded into a cylindrical (tubular) shape 
in such a fashion that the starting and the ending duration-units meet, i.e., 
A“^ =« Hmiti ^ tm. Under such conditions the cylinder is the result of bending 
the graph through ordinate, and the cylinder itself appears in a vertical position. 
Variations are obtained by rotating this cylinder through abscissa, which cor- 
responds to ^ C and ^ C. 

Therefore: A~^ = ^ C (ti t„), « G (t* ti). 

Folding the scheme of density (as it appears on the graph) in such a fashion 
that the lowest and the highest parts of the score meet, we obtain the limits 
for p, i.e., A ■» lim pi pa,. Under such conditions the cylinder is the result 
of bending the graph through abscissa, and the cylinder itself appears in horizontal 
position. Variations are obtained by rotating this cylinder through ordinate, 

/pm\ 

which corresponds to ^ C) and ^ (5. Therefore: A"^ 0^ i y 

Here delta is consecutive as physical time exists during the period of rotation. 
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B. Composition of Density-Groups 


As we have mentioned before, the choice of p and t, or of S and T as density 
units, depends on the degree of refinement which is to be attributed to a certain 
particular score. For the sake of convenience and economy of space, we shall 
express dt as one square unit of cross-section paper. In each particular case, d 
may equal p or S, and T may equal t or mt. Yet we shall retain the dt unit of 
the graph in its general form. 

Under such conditions a scale of density-time relations can be expressed 
as follows: 


D 

D~* 

D~^ 

D~^ 


d, D - 2d, . . 

. D md 

dt, D"^ » d2t, . . 

D~^ * dmt 

dt, * 2dt, . . 

. D“^ = mdt 

dt, - 2d2t, . . 

. D“* = mdnt 


The above are monomial density-groups. On the graph they appear as follows: 
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Figure 130. Monomial density-^oups. 


Binomial density-groups can be evolved in a similar way: 

“ D7^ •4' Dj^ i D7^ * dt; D 2 2d2t; 
. A“^ - dt -I- 2d2t 



Fig^re 131. Binomial, density-groups {continued.) 
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A~* - D7" + DT*: DT" “ d2t: - 2dt: 

- d2t + 2dt 



A“* - D7" + DT*; D7" - 2d3t: D7" - 5d3t; 

A"^ = 2d3t + 5d3t 



Figure 131. Binomial density-groupf (concluded). 

Polynomial density-groups may be evolved, depending on the purpose, 
from rhythmic resultants, permutation-groups, involution-groups, series of vari- 
able velocities, etc. 

A“" = or + or + Dr": DT" = 3d3t: DT" “ dt; DJ* = 2d2t: 

A“" = 3d3t + dt -H 2d2t 



r* » 4D“*; DT* - 2d4t + 2d2t + 2d2t + 4d2t 



Figure 132. PolynomicU density-groups. 
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As it follows from the above arrangement of density-groups, the latter may 
be distributed in any desirable fashion, preferably in a symmetric one within 
the range of D. In this particular case D » 4d. 

A"^ = 60“"; DT* = 3d3t: = dt; « 2d2t; = 2d2t; 

or * dt; DT* = 3d3t 
* 3d3t + dt + 2d2t + 2d2t -}- dt + 3d3t 



A-' = 4D“*; DT" = 4dt; = 2d2t; = 2d2t; = d4t; 

A"^ = 4dt -I- 2d2t + 2d2t -f d4t 



Figure 133. D — 4d. 


A~" - 5D“": Dr = dSt; = 2dSt; = 3d3t: = 5d2t; = 8dt; 

A"" = dSt + 2d5t + 3d3t -|- 5d2t -|- 8dt 



Figure 134. Variants of A~* = SD"^ {continued). 
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Another variant of the same scheme: 



Figure 134. Variants of A~* = 5D~* {concluded). 


In all the above cases A > D, i.e., the compound density-group is not greater 
than any of the component density groups. 

Density groups may be considerably smaller than A, in which case there 
are many more possibilities for the distribution of D’s. 


A = 6D: A^ = 4D: = 2d2t: = dt; = dt; = 2d2t; 

A~* = 2d2t -h dt dt -H 2d2t 



Figure 135. Density groups smaller than A. 
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The different distributions as in the above Figure can be specified by means 
of their phasic positions. 

If we assume that the lowest d of A designates i.e., the zero phase, then 
^ 1 , . . . designate all the consecutive phases. Thus the first variant of 

Figure 135 can be expressed as follows: 

(2d2t)^^ 


where: ^ 


A-" - (2d2t)^ + (dt)«, + (dt)^, + 





-T- 
































91 













di 

— 


94' 

^ 













— ^1 — 

\ . t . 













































n 9o* 

1 i . 














Figure 136. First variant of figure 135. 

It follows from the above that the first (^) and the last (^») phases are 
identical. 

C. Permutation of Sequent Density-Groups within the Compound 
Sequent Density-Group 

(Permutations of D~^ within A~*) 

Continuity where permutations of D~^'s take place can be designated as a 
compound sequent group consisting of several other compound sequent density 
groups, the latter being permutations of the original compound group. Then 
such a compound density-group yielding n permutations of the original compound 
sequent density group can be expressed as follows: A~^ (A“^) » AT* + AT* + 

+ AT* + ... AT*. 

AT* - (3d3t) D7*0, -t- (dt) D^^ + (2d2t) DT*^ -|- (2d2t) + 

+ (dt) DT* 4^1 + (3d3t) DT* 0o, where A « 3d. 

A”* (A~*) O AT* + AT* + AT* + AT* + AT* + AT* * 
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See Figure 137 cm opposite pa^e. 
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The same technique is applicable to all cases where A > D, i.e., where delta 
is greater than any of the amultaneous density-groups. 
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D. Phasic Rotation of A and A“* through t and d 

Assuming A~^ ■■ « dt, we can subject it to rotation: 

(1) A~* 0 = t^ + t^i + • • • and 

(2) A“^ 0 = d^ + d^i + . . . 

The following represents scales of rotation for A“^T~*,* D~*T *■ dt; 
A s 4d; T~* * 4t; ^4 * symbolizes the range of duration of D. 

The original position: d^o t^ 

The sequence of rotary phases of d : 

A~^0 — d^ t^ *f- d^i t^ H" d^i t^ d^it^: 



The sequence of rotary phases of t: 

A”*0 = d0o t^ d0o t^i + d^ -f- d^ t^j: 



The sequence of rotary phases of dt: 

A'~^0 * d^ t^ 4" d^i t^i + d^a t^j + d^a t^a: 



Figure 138. Phasic rotation of A and A"^. 
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The same technique is applicable to a of any desirable structure. 

For example: » 3D“*; D7* = 3d3t: D7^ «= dt; * 2d2t; 

A - 3d AT* - (3d3t + dt + 2d2t)««; 

T “ 6t AT* * AT* ^i; AT* “ AT* ♦*; AT* AJ* . . . 

eC and C) A« =■ (3d + d + 2d)^: 

Ai = Ao^i; As = Ao^s; At = Ao^i; . . . 


Let A (A ) 0» Aq^ (3d^3t^ *4“ d0ot^ *4* 2d^2t^) 4- 
4” AY^ (3d^i3t^ 4" d^it^ + 2d^i2t^) 4“ 
4" AY^ (3d^s3t0o 4“ d^st^ 4“ 2d^it^) . 



d0s 

d^j C) 


d0o 


Let further A‘~^(A" 


0 = A*o^ (3d^3t^ 4“ d0ot^ 4" 2d^2t^) 4" 
4" A'ilY (3d^3t^i 4“ d^t^i 4” 2d0o2t^i) 4* 
4" AY^ (3d<^3t^2 4“ d<^t<^s 4“ 2d<^2t<^2) 4“ 
4“ AY^ (3d^3t^s 4" d0ot^s 4“ 2di^2t^t) 4“ 
4" AY^ (3d^3t04 4“ d0ot04 4“ 2d^2t04) 4" 
4“ AY^ (3d0o3t0t 4“ d^t^s 4* 2d^2t^6) • 


Then, A~*(A"^) O = AT* + AT* + AT* + AT* + AT* + AT* appears as follows: 



Figure 139. Phasic rotation of A”* •= 3D~* (continued). 
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Now we shall combine the 6 C ) and the 9C. 

Let A~»(A"^) 0- ATDOd T^0a+ ATOGiT^ei + AT^DeiT^ei + 

+ ATDe»T^e, + AVDeiT“"e4 + ATDejT'^ei 

Then A~*(A~^) 0 « AJ* + AT* + AT* + AJ* + AT* + AT* appears as follows; 



Figure 139. Phasic rotation of A“* ■= 3D~* (concluded). 

The diagonal and vertical lines are inserted for clarity. 

The addition of positive or n^ative phases of rotation to any given position 
of A"* follows the rules of algebraic addition. Thus if the given position is 
the addition of one ♦C or brings the density-group into position ^i, or; 
* + ♦ - ^ 1 . Likewise ^ + 2^ - ^ 

As the last phase equals the first phase, or ^ negative quantities of 
phases, or the counterclockwise phases, i.e., or ^C), must be added with 
the sign minus to the last phase. Thus if the given position is ^ and the number 
of phases is n, the* addition of one negative phase brings the density-group into 
position ^„.i: or, ^ Likewise, - 2^ = - mi^ - ^n-m- 

Problem: find the phase ^ after the following forms of rotation have been 
performed from the original where 0 — 8^; 2^ — 3^ -f ^ — 4^ -1- 3^ — 
- 4 ^ 

Solution: ih, - 4 #-f 24 - 3* + 54 + 4 - 44 + 34 - (4 - 4o+ 114 - 
“• 84 4» + 34 “ 4i» i*®M the density group appears in its third phase. 

This is applicable to both ordinate and abscissa. It follows from the above 
reascming that in order to obtain the original poation 0t, after performing a 
group of phasic rotations, the sum ol the codfidents of 4 must equal zero. As 
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we know from the Theory of Rhythm,* all resultants with an even number of 
terms have identical terms in both halves of the resultants. If such terms, u wed 
as coefficients of are supplied with alternating “plus” and “minus”, the sum. 
of the whole resultant would be zero. This gives a perfect solution for the 
of variation of density groups, because resultants, being symmetric, produce a 
perfect form of continuity. 


Examples: 


•■4-J-3 ““ 3+1 +2+2+1 +3; changing the signs, we obtain: 

3- 1+2-2+1-3 = 6-6 = 0. 

r5-f-4 “ 4+1+3+2+2+3+1+4; changing the signs, we obtain: 

4- 1+3-2+2-3+1-4 - 10-10 - 0. 

^(•" 7 + 2 ) “ + 2 ^ — 2b + 2 ^ — ^ + ^ — 2b + 2b ~ 2b “ 

“^ + 7 ^““ 7 ^ = ^ + 0 = bo' 



Figure 140. Applying resultants from the theory of rhythm. 


Computation of the phasic position Qx> which is the outcome of a group of 
phasic rotation, can be applied to any position Om to which such rotations have 
been applied. The computation is performed through the use of same technique 
as before, i.e., through algebraic addition. 


Problem: Let the original 0o * ^ 1 ; find 6, after the following group of 
rotations: 2^ — 3^ — ^ + 6^, where 0 » 8^. , 

Solution: 6, » + 2^ — 3^ — ^ + 6^ * + 

+ 8^ — 4^ “ ^* + 4^ *■ br- 


•See Vol. I, p. 10 ff. 
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The original AT*: T~* r 8t 



to tl to to to to to to to 


Variation of continuity: AT* = ti + 2t — 3t — t + 6t * to 



The same group of conditions, as applied to D: 
The original AT*: A = 8d 



Figure 141. RokUions: 2^ — ^ + 6^ where 0 » 2^. 
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Variation of continuity; A7^ « di + 2d — 3d - d + 6d « d? 



Figure 141, Rotations: 2^ — ^ where 0 « {concluded). 


The next step is to combine the phasic rotation of both coordinates. Assum- 
ing first that both d and t are in their zero phases, we can express this as follows: 

A7^ 00 * doto, i.e., the notary phase of a consecutive density-group for both 
coordinated (density and time; is zero. Now we can subject the A‘o*0o to variations 
where the groups of phasic rotation are identical for both coordinates. Using 
the number values from the preceding example, we obtain the following: 
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- dt^t + dt2* - dt3* - dt^ + dt6^ - dt^T- 



When the rotation groups are different for both coordinates, the interference 
of phases of ^ takes place. After a number of rotations has been performed 
through both coordinates, their respective resulting phases may be different. 

Let D » 8d and T~^ » 8t. Let further ©o =» d»t». 

Now let us subject this group to the following form of phasic rotation: 

d2^C)t^G + d4«C)t3^C + d2^0t3^C. 

Then: - d,t» + 2d - t + 4d + 31 - 2d - 3t 

* dttt + 4d “• t " dTt4. 
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Assuming 6 to be the limit of a rotation-group (cycle of rotation) and 6* 
the sum of phasic rotations, we encounter the following conditions: 

(1) e‘>e and (2).e> >0, e» >20, . . . 0* > m0. 

Under the first condition, the sum of phasic rotations does not exceed the 
total range of rotation, in which case all computations are carried out as shown 
before: 

If 0' > 0, then: ^ 0* = 

Under the second condition, the sum of phasic rotations does exceed the 
total range of rotation, in which case the relations of the sum of rotations with 
the range (limit) are as shown in (2). 

In this case, computations must be carried out through use of the following 
formulae: 

If 0‘ > 0, then: + 6* = ^ + (0‘ - 0) - ; 

If 0‘ > 20, then: «» + 0‘ = ^ + (0* - 20) = ; 


If 0‘ > m0, then: ^ 0‘ = ^ -f (0* — m0) = 

Examples: 

(1) 0 (read: theta to the limit from zero to three) 

^ "I" 2^ =* 

^ -h 4^ = 4^ — 3^ = ^1, where 0* = 4^ ; 

^ H- 50 = 5^ — 3^ = 0*, where 0‘ =* 50 . 

( 2 ) 0 

00 -h 60 » 60 — 2*30 = 60 — 60 = 00, because if 0* = 60, 0* >20; 
00 + 70 70 — 2*30 == 70 — 60 = 01, where 0* = 70 ; 

00 + 80 »= 80 — 2*30 «“ 80 — 60 = 0», where 0* * 80 . 

(3) 0 

00 + 90 » 90 — 3*30 =» 90 — 90 »= 00, because if 0* * 90, 0‘>30; 

00 + 100 « 100 - 3*30 = 100 - 90 “ 0‘, where 0‘ - 100 . 

(4) 0 ; 0* - 30 - 0 -I- 90 - 20 + 40 = 130; 

^ + 13^ * 13^ — 2*5^ » 13^ — 10^ ^ 

+ 130 * 30 + 130 — 100 160 ““ 3*50 ■“ 160 — 150 * 0i , 

as 0‘ being added to 0i equals 30 + 130 = 160, in which case 0‘>30. 

(5) 0 I 0 ** "30 0 " 90 20 40 “130 ; 

00 “ 130 “ “130 -|- 2*50 * “130 + 100 * “30 * 0 “i ; 
to locate 0 “1 the latter must be subtracted from 6: 

0 “ 0 “I ■* 0 “ 30 “ 50 “ 30 “ 20 =« 01 . 

Figure 143. Sum of phasic rotations. 
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The technique of phasic rotation of the density-groups can be pursued to 
any desirable degree of refinement. The phases of d and t can be synchronized 
when they are subjected to independent rotary groups, in which case we follow 
the usual formula: 

Gd ^1 e>t (Sd) 

et e«t ’ e‘d(et)' 

In composing the original density-group (A7*T7^), it is important to take 
into consideration the character of ^ relations with regard to the effects such 
relations produce. In this respect we can rely on the three fundamental forms 
of correlation, which are mentioned for the first time in the Theory of Melody* 
i.e., the parallel, the oblique and the contrary. 

When they are applied to density-groujis, these three forms must be inter- 
preted in the following way: 

(1) parallel: identical ratios of the coefficients of ^ and ^t; 

(2) oblique: non-identical ratios of the coefficients of and 0t, where — 

(a) partial coincidence of the coefficients takes place, and/or 

(b) the coefficient of one of the components (either d or t) remains 
constant; 

(3) contrary: identical ratios arranged in inverted symmetry. When the 
number of coefficients in both coefficient-groups is odd, such case should 
be classified as oblique, due to partial coincidence of coefficients. 

E. Practical Application of ST * to 2“*. 

(Composition of Variable Density from Strata) 

In its complete form, this subject belongs to the fiel^ of Textural Composi- 
tion and will be treated in this chapter only to the extent necessary in order to 
make the whole subject more tangible. 

The first consideration is that can be composed to a given 2~*, or 2~^ 
can be composed to a given A~^. This means that either a progression of chords 
in strata or a density-group may be the origin of a whole composition. One 
harmonic progression may be combined with more than one density-group; the 
opposite is also true, i.e., more than one harmonic progression can be written 
■to the same group of density. For this reason the composer's work on such a 
scheme may start either with 2~* or with A~^. 

It is practical to consider d » S as the most general form of the density- 
unit, leaving d » p for cases of particular refinement with regard to density. 
If d ■= S it means that one density-unit may consist of p, 2p, 3p or 4p. In actual- 
ity, however, harmonic strata acquire instrumental forms, in which case even 
Sip may sound like rapidly moving melodies. On the other hand, S may be 
transformed into melody, in which case we also hear one part. The implication 


*Scc Vol. I, p. 27.S. 
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is that, in the average case, the density of a melodic line and the density of 
harmony subjected to instrumental figuration are about the same. Physically 
and physiologically, and therefore psycholc^ically, density is in direct proportion 
to mobility. This means, for example, that a rapidly moving instrumental form 
of successive single attacks, which derives from S4p, is nearly as dense as a 
sustained chord of S4p; the extreme frequency of attacks makes an arpeggio 
sound like a chord, i.e., in our perception, lines aggregate into an assemblage. 

In addition to this, it is important to realize that the insignificant difference, 
in the case just described, may be completely compensated for by the presence 
of directional units. In the above illustration, these would counterbalance sus- 
tained harmony of Sip by the highly mobile line which derives from 8 units 
(s 4 directional units, corresponding to 8 attacks, and in an average tempo 
acquiring high mobility). 

As we have seen before, composition of density in its application to strata 
refers either to melody or harmony as thematic texture. Both melody and 
harmony can be present in the form of several coordinated parts. For example, 
there may be 3 correlated melodies and 2 harmonic accompaniments. Of course, 
any scheme of density may include correlated melodies alone or harmony alone. 

The technique of superimposition of upon consists of establishing 
correspondences between pd and p, and between ^t and H, i.e., between the 
density-phase, or density-unit, and the number of harmonic parts; and between 
the duration-phase, or duration-unit, of the sequent density-group and the 
number of successive chords. 

All subsequent techniques pertain to composition of continuity, i.e., to 
coordination of attacks and durations, instrumental forms, etc. 

We shall now evolve an illustration of A“^ correlated with S~*. To demon- 
strate this technique beyond doubt, we shall use the most refined form of it, 
where d = p and t = H. 

If Nt = NH, then the cycle of and are synchronized a priori; 

otherwise, (i.e., if ^ 1) they have to be synchronized. This shows that 
with just a few chords and a relatively brief scheme of density, one can evolve 
a composition of considerable length, since A~^ itself, in addition lO interference 
with H*^ of IT*, can be subjected to rotational variations. 


Let the original AT* « A == 8d (see Fig. 141). 

Let AT* « 'A ^2t + d^t -j- 5d4tt2t + 3d^tt + 2d^2t. 
As A » D « 8d, Z must equal 8p. 
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T~* — 8t and would require H~^ *■ 8H, unless we wish to introduce a 
case in which 1* 


We shall introduce such a case. 

Let - SH. Then ^ f : S {Si- 

Hence, T“*‘ - 8t‘S - 40t. 

As we intend to use S variations of A~*, the entire cycle will be synchronized 
(completed) in the form: A“^(A~*) = 40t 40H, where H~* (* SH) appears 8 
times. 

For the sake of greater pliability of thematic textures, it is desirable to 
pre-set a directional sigma. 

We shall choose the following sigma: S = Si2p + Sn3p -|- Sni3p and 

- 5H. 

Let 1~* = 3i -I- 2i + 3i -F Si and I(S) = 

V2 


We shall now subject the AT^GjST^ to variations of density evolved in 
Figure 142. 

Further elaboration of the above scheme into thematic textures will be 
discussed in the Theory of General (Textural) Composition.* 

Similar schemes should be evolved by the student with the application 
of d - S. 

It would not.be entirely premature to convert the A~*Z'^ schemes into 
thematic textures, as the last nin4 chapters contain sufficient information on 
converting strata into melody and harmony, including instrumental treatment. 



•See p. 1279. 



COMPOSITION OF DENSITY IN ITS APPLICATION TO STRATA 1245 


Transcription into S^. 
£o 00 




Figure 145. Variation of density of figure 142. AT^Ot A7*0i. 
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^ IT 

Figure 146. Variation of density of figure 142. 
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Figure 148. Variation of density of figure 142. A7^0i. 
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INTRODUCTION 


Unity of style evolved in one musical continuity or in a complete com- 
position is, under ordinary circumstances, a task consuming most of a composer’s 
life. To arrive at perfect auditory discrimination and orientation in any new 
material is a task of great difficulty. Only die greatest composers known were 
able to mold their own individual styles, and even in these cases, the crystalliza- 
tion of their own styles were actually prepared by a similar effort of their great 
predecessors. 

The problem of unity of style in intonation, when approached from an 
analytical angle, becomes nothing but a methodological problem. If the factors 
which contribute to unity of style can be detected, then there is assurance 
that such unity can be achieved through scientific synthesis. 

The factors determining that certain groups of intonation belong to one 
family are: (1) the identity of pitch -units, and (2) the identity of intervals. 
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CHAPTER 1 

PITCH^SCALES AS A SOURCE OF MELODY 


/^FTEN styles of intonation can be defined geographically and historically. 

There may be a certain national style which, in due course .of time, under- 
goes various modifications. These modifications, often associated with the 
progress of a civilization, can also be looked upon as modernization of the source. 

The easiest way to illustrate this viewpoint is by demonstrating the source 
{the true primitive) and its stages of evolution (the stylized and the modernized 
primitive). For example, ^‘Dixieland** improvised music of old New Orleans 
or plantation-songs of the Negroes of the South, or tribal songs of the American 
Indians, or ritual songs and dances and incantations of the Russian peasants 
in the sub-arctic north — are all true primitives. The various forms of “jazz” 
and “swing,” the “Indian” music of McDowell or Cadman or Stravinsky 
(“Les Noces”)^ are stylized or modernized primitives — each, of course, in its 
respective field. 

Technically, the source of a true primitive is the First Group of Scales 
(see Theory of Pitch-Scales) particularly, scales with few pitch-units. 

The sources of stylized primitive are: 

(1) derivative scales obtained through permutations of the pitch-units; 

(2) derivative scales transposed to one axis; 

(3) derivative scales obtained through permutation of the intervals; 

(4) derivative scales obtained through direct transposition of the intervals 
of the original scale to its own consecutive pitch-units; 

(5) directional units applied to the above 4 categories. 

The sources of modernized primitive are: 

(1) symmetric scales evolved from the primitive original, by assigning the 
interval between the extreme pitch-units as the interval of symmetry 
for the compound scale in which each sectional scale corresponds to the 
original; the family-scales of the original become the family-scales of 
the compound symmetric scale; 

(2) symmetric superimposition of sectional scales and chords derived there- 
from, in which progressions of chords derive from the same compound 
symmetric scale. 

All the above resources are treated independently in their own sub-classi- 
fications, where the usual techniques, such as composition of melodic forms by 
permutation,, superimposition of durations, etc., are used. 

•Sec Vol. I, p. 103. 
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EVOLUTION OF PITCH-FAMIUES (STYLE) 


The original primitive: 

A <*0 



(1 ) Stylised primitive: 

■a do ^ 



PITCH*SCALES AS A SOURCE OF MELODY 
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Figure 1. Original, stylized and modernized primitives (concluded). 


CHAPTER 2 
HARMONY 


A. Diatonic Harmony 

T\IATONIC structures, as well as diatonic chord progressions, derive from a 
pitch scale. Chord structures can be evolved by means of the first tonal 
expansion, thus serving as accompanying harmony to the original scale. Let 
us take the fundamental Balinese scale and designate it as Eg. Then Ei represents 
the expanded scale. By placing this scale vertically and starting with each con* 
secutive degree of the original Eg as a root tone, we obtain 2 (Ei) on all degrees 
of the original scale. 


Pitdi scale: Eo 

Q I n in IV V 

Pitch scale: Eg 

II 1. >0-0^ 

I(Bi) 

[|, 

n 

in 1 IV 

V 

o 

H ^ 


njr- 




Figure 2. £g, Ei and 2 (£i) 


From these complete forms, partial forms of S2p, S3p or S4p can be obtained, 
thus offering structures for all degrees of the scale in the form of diads, triads 
and tetrads. 


Diads Triads 






Figure 3. S2p, S3p and S4p. 


The fundamental harmony scale is the Ei(S) of the original scale. As in all 
scales which do not contain all 7 musical names, expansions do not produce 
analogous musical intervals (such as 3rds or 4ths). Diatonic cycles cannot be 
determined by such names and will be indicated numerically. The fundamental 
harmony-scale will be referred to as the first cycle: (CO, the second cycle: (CO, 
and the third cycle: (Cg). The second cycle represents the first tonal expansion 
of tile original harmony scale, the third cycle represents the second tonal ex- 
pannon of the original scale. Cadences are formed by tones adjacent to the 
tonics, thus producing directional units around the took. 

In the following table the initial cadences art! at the beginning, the final 
eadences are in the middle and the compound cadences are at the end. The left 
aide the table represents the fundamental pontive cycles of the Balinese scale. 
By reatfing this table backwards we obtain the n^ative system of cycles. 
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Diatonic Cycles (Positive) 


Ct(=MSlt@=HS*o) Pinal Compound 

♦ lynvmi iivi imi inrini 



C,(=HSii) j 

I n ni ini ivi invi 



Cs(=HSb«) 

♦lI ivinni I V 1 ini ivni 






Ptfwre 4. Diatonic cycles (positive). Read backward for negatioe. 

Diatonic cycles and their mixtures are applicable to all types of harmony. 
The first illustration represents the 3 diatonic cycles used individually and in 
combinations. The form of harmony; hybrid 3-part harmony (functions a, b, 
and constant a in the bass). 



Figure 5. Horrid 3-part harmony; functions a, b, and con^nt a in bass (continued). 
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EVOLUTION OF PITCH-FAMILIES (STYLE) 





Figure 5. Hybrid 3-part harmony, functions a, b, and constant a in bass (concluded). 

Progressions with more parts can emph 2 isize any desirable choice of functions 
which may or may not include a coincidence of one function with the bass. 
For example, hybrid 4-part harmony may be constructed on the basis of a- 
function in the bass, and a, b, c, in the 3 upper parts; or a in the bass, and b, c, d, 
in the 3 upper parts. 

In Figure 6, all precessions have the first form. The sequence of cycles 
emresponds to that of Figure 5. Transformations are chosen through the nearest 
pitch positions. 

Progressions Type I (Diatcmic) 



FigMre 6. Progressions Type J (Diatonic), 2 (conUnuei). 

»IP 
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C., 


jj i 



Figure 6. Progressions Type I (Diatonic). 2 * (concluded). 

Sip 

B. Diatonic-Symmetric Harmony 

Evolution of a diatonic-symmetric or a symmetric type of progression must 
be based on the following principles: the selection of chord structures must be 
confined to 2 produced by the scale itself; the number of each 2 and its sequence 
are a matter of selection and distribution. 

The best procedure to follow is: first, make a table of all diatonic 2, then 
transpose them to one axis. This produces a chart from which it is easy to draw 
comparisons between the different sonic structures. After an individual selection 
of structures, as well as their sequence, the coefficients of recurrence can be set. 
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EVOLUTION OF PITCH-FAMILIES (STYLE) 
Progressions Type II (Diatonic-Symmetric) 


The possible forms of L Transpositimi to C-axis. 

I I tax /a T* i’i 



Figure 7. Progressions type II {Diatonic-symmetric). 


In the following form of continuity, the sequence of root tones is the same 
IS in the preceding exaniples. The functions of the upper 3 parts are b, c and d. 



Figure 8. Functions of 3 upper parts are b, c, d. Root sequence is as in figure 6 

2Ci + Cl + Ci. 


C. Symmetric Harmony 

Though the choice of intervals for the progression of root-tones in pure 
symmetric harmony is free, particular satisfaction is obtained when the in- 
tervals for the prc^^ons of root-tones are present in the scale itself. 

In the following example, the choice of the •<(^2 is justified by the relation- 
ship c — eh in the original {Htch scale. 
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Progressions Type III (Symmetric). 



D. Strata (General) Harmony 

For the sake of plasticity of voice leading, and when many voices are em- 
ployed, it is practical to convert the entire S representing the expanded scale 
into strata. Progressions of strata harmony may be developed through the 
intervals producing S itself, or based on any other form of symmetry. 

We shall convert the first expansion of the Balinese scale taken as a Z into 
3 strata where Sj — p, Sn = 2p, Sni ~ 2p, and where the progression is based 
on a descending scale of the 2 itself. Though other forms of symmetry for the 
chord progressions may be used as well, they represent a further stage of moder- 
nization of music. 

The following example illustrates the strata described above. 



I 1 I I 
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£. Meu>dic Figuration 

The problem of melodic figuration, that is, the formation of directional 
units, is of utmost importance. When such units are set by chance, or free 
sekction, from the general tables of directional units, they may destroy the 
inherent character of the music as expressed by the given scale. In order to get 
the prop^ type of directional units, which are derivative from the original scale, 
it is necessary to produce permutations either of the pitch*unit8 or of the intervals 
in the given scale. The procedure is as follows: the original scale, designated as 
do, produces the respective number of derivative scales. These derivative scales 
furnish leading units to the given scale. The derivative scales may also be used 
after being transposed to one axis. 

Pitch-units, which are not present in the original scale, become potential 
leading units. By selecting those nearest the chordal tones (neutral units), a 
variety of directional units may be secured from which the choice of actual 
units may be left to the composer. 

The following example illustrates the entire procedure as it derives from 
permutation of pitch-units. See also Evolution of Scale-F 2 tmiiies in the Theory 
of Pitch-Scales* and in Kaleidophone.** 


Derivative scales obtained through permutation of pitch-units 
A do dt ds 



Figure 11. Mdodic figuration (continual). 

•See Vol. I, p. 115. ••puUkdied by Witmark & Sons, 1940. 
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Figure 11, Melodic figuration {concluded). 

In addition to this, another system based on permutation of intervals, will 
be found useful. 


Derivative scales obtained through permutation of intervals. 
A do di dz da 



Figure 12, Melodic figuration. Directional units derived from 
permutation of intervals. 


F. Transposition of Symmetric Roots of Strata 

Further modernization of the harmonic style of music may be achieved 
through transposing the symmetric roots developed from strata. This form is 
an adaptation of various native intonations to the ultimate development of 
equal temperament. This type of music is associated with modernity and is 
usually called ‘‘polytonal harmony.” Casual and often incoherent examples of 
this type may be found in the works of Auric, Poulenc, Honegger, Stravinsky, 
Malipiero, Casella, and many others. Their attempts are in most instances 
inadequate owing to the fact that they have no definite technique of voice-leading 
in single strata, and their superimposition of strata is merely a device of placing 
different keys one above the other. They are unaware of the forms of pitch 
symmetry. There are a few consistent fragments to be found in Stravinsky's 
Petrouchka^ Le Sacre du PritUemps and Les Noces, Music of the Bajine^ scale, 
as develops through symmetric superimposition of strata, still retains its orig- 
inal character in spite of the extreme modernization of harmony. 
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The following figure illustrates a group of different settings obtained from 
the Balinese scale. 



Figure 13. Further modernimtion through transposing symmetric roots of strata'. 


G. Compound Sigma 

The development of a compound sigma follows the same procedure as the 
development of an individual 2. The combination of two or more sigmae can be 
coordinated through any desirable form of symmetry. 

In the following example, \/2 is such a form of symmetry. The progression 
evolves through the form of symmetry used in Figure 10. 
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Figure 14. Compound Sigma. 



CHAPTER 3 

MELODIZATION OF HARMONY 


A. Diatonic Melodization 

The general principle of melodization in the diatonic system of harmony 
is based on an application of the chordal functions with the addition of a suc- 
cessive chordal function which is not present in the chord. Thus the entire 
system depends on the number of functions in a given harmony and on the number 
of .pitch-units in a given scale. 

In the case of two functions (a, b), melody may represent a, b and c functions. 
In the case of three functions in harmony, melody may consist of four functions. 
Thus, if harmony is a, b, c, melody consists of a, b, c, d. This is true of any 
type of harmony. 




Figure IS. Where harmony has 3 functions, melody may consist of 4. 


In the following example of diatonic melodization, the principle just pre- 
sented is carried out. The duration-group selected for this example is in con- 
formity with the characteristic Balinese rhythms and is a pure f series. 



F^ptre 16 . Diatonic nuiodmtion {continued), 
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L. 



Figure 16. Diatonic melodization (concluded). 


The character of music which is an equivalent of the chromatized pitch- 
scale of European music and can be recognized through the presence of auxiliary 
and passing units, can also be developed from scales containing less than seven 
pitch-units. Not all the steps are truly chromatic, but relatively speaking they 
are, as the scale has gaps between the pitches and the filling out of these gaps 
attributes a relatively chromatic character to this music. Some of the directional 
units which derive from permutation of the original scale are actually chromatic, 
i.e., they move in semitones. 

In the following example of diatonic melodization, including melodic figura- 
tion, i.e., directional units, all the added functions are marked by the letter d 
as they appear in the melody. The chords consist of a, b, and c functions. 


Scale Diatonic Melodization with directional units. 
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B. Symmetric Melodization (Harmony Type II and III) 

Symmetric melodization, in matching the sonority of the chord, develops 
on the same principles as diatonic melodization. The difference is that if one 
chord structure is carried out consistently, all the intonations conform to one 
pitch scale, which follows the sequence of chords in exact key-axis transposition. 

This type of melodization accentuates the inherent character of intonations 
even more so than in diatonic melodization where, due to the different structures 
of chords, intonation varies in relation to the chord while the scale remains the 
same. 

In the following example of symmetric melodization, harmony consists of 
3 functions and melody is developed with the addition of the function d, which 
produces its own axis with ever}^ chord change. 



Figure 18 . Symmetric melodization. 


Symmetric melodization which acquires chromatic character is analogous 
to the preceding form of melodization except for the use of directional units. 
When these two forms are distinctly dissociated, it is possible to use the first 
form (neutral units only) as an original melody, and the second form (directional 
units) as a variation of the original melody. The meaning of the second form is 
that it acquires a more chromatic character than in the case of the application 
qf neutral units only. 
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In the following figure, the added function d is indicated. The melody itself 
is constructed through circular permutation of the' original pattern. 
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Figure 19. Symmetric mdodization with directional units. 


C. Conclusion 

By reversal of the above described procedures, coupled with the previous 
experience gained from the Theory of Harmonization, it is easy to obtain har- 
monizations of melody which are true to style in each specified category. 

By combining the technique of the Third and Fourth Group of Pitch-Scales 
with the knowledge acquired in the branch of harmonic polytonality {General 
Theory of Harmony : S4p*), it is easy to obtain the whole either through har- 
monization or through transformation of harmony into melody in one of the 
strata. 

Authentic counterpoint, true to style in each of our categories (primitive, 
stylized, modernized), cannot rely on the classical system of resolutions for these 
are technically impossible in the field of incomplete scales. The variety of har- 
monic intervals (within a pre-selected family-set) takes the place of that tech- 
nique. Coupled with the coordination of attacks, durations and melodic forms 
(as expressed through axial combinations), pre-selected harmonic intervals in 
a family-set yield results which can truly be considered perfect 
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INTRODUCTION 


A S the meaning of the word implies (cum + pono means “to put together"), 
‘^^composition is the process of coordinating raw materials and techniques 
into a harmonic whole. But the harmonic whole is the most difficult thing for a 
composer to create, and there are many good reasons for this. 

There are three bamc approaches in the actual work of a composer. One 
such approach requires the preparation of ail or of most important themes in 
advance, but without the visualization of the whole. Such themes, being of good 
quality per se, may not fit into the whole. They may be improperly interrelated 
with one another as to their character, proportions, etc. 

The second approach, typical of soloists and improvisers, requires the com- 
position of a piece in finished form, step by step, from start to finish. In this 
case the composer can hardly anticipate the whole, as he does not even know 
what will happen in the next few measures before he gets there. The outcome 
of such a method of composition, or rather lack of it, is a lack of coherence, 
lack of proportion, excessive repetition and a generally loose structure. 

The third approach involves a great deal of thinking first, the Sketching 
of the whole, at least insofar as the general pace of temporal organization is 
concerned, and the elaboration of details thereafter. The third approach can be 
compared with the molding of a sculptured piece. 

Each approach contains different ratios of the intuitive and the rational 
elements by which the process of composition is accomplished. Works of different 
quality may result from each of these three basic approaches. Often these forms 
of ci'eation are fused with one another. 

I have found, after a thorough and extensive analysis, that the degree of 
perfection in a work of art, and hence its vitality as a factor of the probability 
of survival, depends upon the relation of a tendency to its reaUsation. If, for 
example, the tendency in a given work of art is toward a certain form of regularity, 
we may compute the degree of perfection on the basis of the percentage of ad- 
herence of the realized form to such r^ularity. Of all composers, J. S. Bach 
scored 100% in some instances. It is equally true that all composers recognized 
as “great” in the course of time, yield a high degree of perfection (scoring in 
many instances 80%-90%). In the munc of mediocrities (who were in some cases 
eminent during their lifetime) such scores, on the contrary, are {xtifully low. 

If the degree of organization and the adequacy of the realization of a tend- 
ency constitute the vitality of a work of art, it is only reasonable to seek to 
evolve works which embody refinement of structural organization, mutual fit- 
ness of components and the complete realization of a tendency. 

Such a process of reasoning leads us to the necessity pr^abricaiion and 
(ke assembly ef components according to a preconcewed design ef the wMe, i.e., 
to the scientific meffiod art production— in this case, of a musical composition. 
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PART ONE 

COMPOSITION OF THEMATIC UNITS 


CHAPTER 1 

COMPONENTS OF THEMATIC UNITS 

shall define a thematic unit as a variable quantity with a constant potential 
of quantitative aggregation. Variable quantity in this case refers to the 
duration of any component and its potential — the tendency by which such a 
component may grow. A thematic unit» in most cases, consists of more than 
one component. It evolves, however, from one basic original component, as if 
from a nucleus, around which all other components (participating in the formation 
of the thematic unit) develop. We shall call the basic component — major, and 
all other components — minor. 

A major component may be evolved from any technical form. Technical 
forms, from which both major and minor components may be developed, may 
be described as follows: 

(1) temporal organization (rhythm of factorial and fractional continuity); 

(2) family-groups of pitch assemblages (pitch-scale developments); 

(3) linear composition (plotted melodies); 

(4) composition of simultaneous assemblages (chord structures and pro- 
gressions) ; 

(5) harmony as a source of melodization; 

(6) correlated melodies (counterpoint of attacks, melodic forms, etc.); 

(7) orchestral resources (tone-quality, dynamics, density, instrumental 
forms, attack-forms). 

These technical forms correspond to the various branches covered in the 
present work: 

(1) Theory of Rhythm (Book I); 

(2) Theory of Pitch-Scales (Book II); 

(3) Theory of Melody and Geometrical Projections (Books III and IV); 

(4) Harmony, Special and General Theory (Books V and IX). 

(5) Melodization and Harmonization (Book VI); 

(6) Correlated Melodies (Counterpoint) (Book VI I); 

(7) Instrumental Forms and Orchestration (Books VIII and XII). 

The selection of one or another technique for evolving the nucleus of a 
thematic unit, i.e., its major component, depends on the technical form which 
the composer wishes to have dominate over other components of the same 
thematic unit. 


ri2791 
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THEORY OF COMPOSITION, PART I 


A certain thematic unit may evolve around the major component of tem- 
poral rhythrtl. In such a case temporal rhythm, even after the addition of other 
components, becomes the dominant characteristic of the thematic unit. In other 
cases, the dominance of melody may be desired. Then a plotted melody becomes 
the major component of the thematic unit. Such a melody may be later har- 
monized, in which case harmony becomes its minor component. On many oc- 
casions the dominance of harmony is so important that it becomes practical to 
evolve chord progressions first — in which case harmony becomes the major com- 
ponent of the thematic unit. A minor component may be evolved later by means 
of melodization. It is equally obvious that when continuous imitation is desired 
as the dominant characteristic of a thematic unit, it is best to start with the 
contrapuntal setting of a canon. The canon itself becomes the major component 
and its instrumental forms, harmonic accompaniment, etc., become minor com- 
ponents of the thematic unit. 

Certain forms of musical expression have dynamics as a dominant charac- 
teristic. In such cases dynamic composition becomes the major component of 
the thematic unit. Harmony and melody in this case play merely a subsidiary 
role and, therefore, become the minor components. Much of such music is being 
written for radio-scripts, motion-picture and theatrical productions, and program 
music in general. 



CHAPTER 2 

TEMPORAL RHYTHM AS MAJOR COMPONENT 


process of composing thematic units is both selective and cooordi- 
native. 

When the decision is -to make temporal rhythm the major component of 
one or more thematic units, the first selection refers to the series of style. As 
style can be pure or hybrid, such a correspondaice must be established by 
selection of either a pure series or of a hybrid. The composer may evolve his 
own hybrids if such hybrids serve the purpose of musical expression best. In 
other instances, the selection of a hybrid is necessitated by the desire to carry 
out a certain style whose specifications require such a hybrid. 

The second selection deals with concrete techniques.* Among these are: 

(1) Composition of attacks; 

(2) Composition of durations to pre-set groups of attacks from the specified 

series of style; 

(3) Direct composition of durations from the various resources'** developed 

in the Theory of Rhythm-. 

(a) the resultants of interference: 
a-s-b, a-frb . a-J-b-t-c; . . . 

(b) composition of balance, expansion and contraction; 

(c) composition of instrumental interference; 

(d) extension of the T — units by permutation : durations, rests, accents, 
split-unit groups and groups in general; 

(e) extension of thematic units by permutations of the higher orders; 

(f) composition and coordination of involution-groups belonging to the 
style-series; 

(g) composition of groups of variable velocity, when the latter becomes 
the necessary characteristic of a hematic unit. 

Ail the above techniques apply to both the factorial and the fractional 
forms of each thematic unit, whose major component is temporal rhythm. 

*Eac h of these techniques is illustrated be- (a) to te) listed above cf. the page indicated 
low. Paragraph numbers and sub-letters are after each of the following letters (all references 
oocrelated wiUi iUustiations. (Ed.). are to Vol. I.; (a) P. W p. 21; (c) p. 27; 

••For detaib concerning each of the resources P- w P- P- W P- 

[12S11 
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Example: I- series; summation series: 1, 3, 4, 7, 11, . . . 
(1) A = aTi + 2aT, + 3aT, + 2aT« 


(2) « o I,,. IP p IP p. II 


(3) 


(a) T"^ = Ti^y, 


V = 3t; -f 

4 


r- 1 r r I r r I r’ 


T-* 

T-4 

T-> 


ri± 3 = T"= 4 t; j r r ir rr irrr irr ll 


r7-5-4-i-3 

^' 7 ^ 4-^3 


T" = 3t: T" = 4t; T" = It 


(b) T-" = B 4 - 3 : T" = 4t: 

T"* = £ 4 ^ 3 : T" = 4t; 

T“* = C 4 - 5 -J: T" = 4t. 

(c) I2pl (A * 2a); T“* = r 4 ^ 

T-», = 4t +3t+2t+3t+4t 

[Ttl+2t+3t+2t-|-3t+3t 

Preliminary: ^ J J J 

^ r r r r 


j 

• r 



Figure J. (f) Resultants of interference. © Composition of balance, expansion,- and 
contraction. © Composition of instrumental interference.* 


The above is applicable to harmony or any instrumental or density-group. 

(d) T-^ - (3t+t+2t-h2t) C: 

T~*" = (3t-l-t-|-2t-f2t)Tx -b (t-|-2t-i-2t-f3t)T, -1- 
+ (2t-t-2t+3t-|-t)T, + (2t-|-3t-|-t-|-2t)T« 


IrpmcTcTprirmlrnir ll 
?*rrrlr»rrlrr*rlrrr* ll 

Figure 2. (3) Extension of T-units by permutation {continued). 


*The letters appearing here are correlated with the letters given above under (3). (Ed.). 
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T rrri lrr>rir»rrurrrl 

4 4JJJ JUJIJJU iiJi 

^ rrn rr^r r»rr » rrr 

Applicable to melody with harmonic accompaniment, or to counterpoint. 

? »rrr If rrirr r irrr I 
T r r f Iff r I r r rTr r r r || 

i UJJ J JJ J j J IJJJ I 

“ fff ff r f rr4rrrr I 

Applicable to — or 

CPn 

Also general permutations of rests in 4p. 

4 JJ JJJJ J J jj JJ jj I 

4 f i u * r M M r J u c r 

Applicable to or 

H CPn 

4 j j j j j j j J j j j j j j J j I 

4 ^ u r M r ^ r M r u ^ 

Combinations of the above and also general permutations of accents in 4p. 
Applicable to CP4p. 

T Cfrrr Irtfrr Irrtrr Irrrcrl 
T carrrr irtBrrrlrrcarr Irrrasrl 

Figure 2. Extension of T-units by permutation (continuti). 
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i /JJ JJ 
♦ f r rtKf 


ini j 

rr Eorr 


jj JiJ 

rcKrr r 


j 

curr 


JJ J]| 
fff 1 


M 


Applicable to — , and 
H 


CPi 

CPii’ 


16 


iic/tirttrD’mmrErLriKrErLrtxriraurccrii 


Also T"^ « 16T, where T" » 4t. 
The same developed in 2p, 3p and 4p. 


Figure 2. Extension of T-units by permutation {condudei). 


(e) » 4t|0 (four T of the second order); 


lujj 

jUJi 

JJU 

J 

jtj J 

JJU 

J 

UJJ 

Irrrtr 

rrcff 

rcrrr 

crrrr 

rrcrr 

rcrrr 

crrrr 

rrrcr 

JJU 

j 


iUJ 

J jj> 

UjJ 

J 

Jiui 

rcrrr 

crrrr 

rrrcf 

rrcrr 

crrrr 

rrrcr 

rrcrr 

rcrrr 1 


Applicable to or CP2p. 
H y 


Figure 3. 0 Extension of thematic units by permutations of higher orders. 


(f>j J J 

o 


J J 3 J n 

r r 



o 


J nnini 

f r r 


J nsTim 

r r r 


Applicable to: 43p; CP3p; 


M M 


H2p 


M (Pf 2p, 3p, 
H 


• np) 


Figure 4. ComposUion of inpdutiou gfoups. 
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fe) t + 3t + 4t + 7t + lit 

?rr I 

4 rTrr ... 

' - l+3+4+3+4+3+4+3+l 

I r r I “ If fTr rTr fTf rTr r 

The above forms can be ccnnbined into 2p.and 3p. 

(1) ; (2) , ir:, *. (3) (4) 

Each combination gives the corresponding number of permutations. 

Figure 5. @ Composition of groups of variable velocity. 




CHAPTER 3 

PITCH-SCALE AS MAJOR COMPONENT 


XJERE, as in the case of temporal rhythm, the first sdection refers to the 
^ scale-family. Such families, as we know from the Theory of Pitch-Scales* 
can be evolved either on the basis of identity of the pitch-units or on the basis 
of identity of the interval-units. In the latter case, the sum of interval-units 
remains constant. 

AU other techniques, by which further modifications can be obtained, refer 
to the second selection. Among these techniques are the following: 

(1) Permutation of pitch units in the selected scale for the purpose of pro- 
ducing MP (master-pattern);** 

(2) Transposition of derivative scales to one axis; 

(3) Transposition of MP to the consecutive units of the original MP (this 
also concerns scales as such); 

(4) Further modification of MP by permutations of pitch-units, combined 
with (2) and (3); 

(5) Tonal expansions applied to ail the preceding techniques; 

(6) Selection of the form of distribution of sectional scales through sym- 
metric roots. (The form of symmetry must be constant for the entire 
family of thematic units used in one composition ; such symmetry either 
is defined a priori, or is based on the limit-interval of the original sec- 
tional scale. All the preceding techniques are applicable to this technique. 

It is desirable to specify, before composing the thematic units, whether such 
units will be diatonic or symmetric, as the two styles of intonation conflict. All 
thematic units of one composition, evolved on the basis of pitch-scales as major 
component, must be either diatonic or symmetric. 

Since all major components require the presence of temporal rhythm as a 
minor component, it is important in this case to specify the attack-groups of 
MP in their relation to T~^. Such a relation depends on the desirability of the 
interference of attacks, i.e., whether “ I, or 1, or whether such 

an expression is a reducible fraction. Practically, it means that the repetitious 
character of MP, which may be due to the small number of pitch-units in the 
scale, can be eliminated by creating interference of The same is true for 
the brief duration-groups, whose repetitiousness can be eliminated by the use 
of MP with many attacks and a scale with many pitch-units. 

The use of a pitch-scale as major component does not necessarily mean 
limiting the thematic unit to melody alone. Part-development can be evolved 
on the bans of Instrumental Forms, i.e., by reciprocating MP through its own 

•See Vol. I, p. lOl.. **In the illustration given below, figures6-ll, 

the numbers at the top of each figure are cor- 
related with the paragraidi numbers appearing 
here. (Ed.) 

[ 1286 ] 
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modifications, and may not require harmonization as a new minor component. 
The latter, in turn, may evolve either from scales or from harmony. 

Example: 



T-^(MP) = C(H + H)+1+1+iJO 

— I . i I 



Figure 6, Permutation of pitch units to produce MP* 



MP= cde (di) +cde (d;e) -f ea {d 4 ) +edcb (do) 



Figure 7. TransposUian of derufotive scales to one axis. 


*The numbers at the top of each illustration related with the paragraph numbers on page 
in this figure and the succeeding one are cor- 1286. (Ed.). 



1288 

(3) 


THEORY OF COMPOSITION, PART I 



MP* = do po + di pi + dt P» +d* Pa + do * 



MP"= MP' transposed to the consecutive units of do Po. 



Figure 9. Modification of MP by permutation of pitch-units (fiontinued). 
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Figure 10. Tonal expansion applied to preceding techniques. 




CHAPTER 4 

MELODY AS MAJOR COMPONENT 


'T'HE use of melody as major component is particularly advantageous when 
^ the configurational characteristics of a melodic line are of prime importance. 
These configurational characteristics correspond to the two forms of selection. 
The first sdeciion refers to axial combinations and the second selection refers to 
trajectorial farms. 

Melodic line as such becomes the dominant factor of a thematic unit. The 
customary minor components of a melodic line are: temporal rhythm, pitch 
scale, and, often, either harmonization or coupling. 

Composition of thematic units from melody can be accomplished either 
by plotting or by direct execution in musical notation. The latter requires an 
MP (master plan) which corresponds to the axial combination and to the in- 
tended trajectory. It also necessitates an a priori selection of the quantity 
of pitch-units in which such a trajectory can be realized. Composition of temporal 
rhythm usually follows this procedure. Finally, a system of accidentals can be 
chosen and superimposed upon the scale. After this is accomplished, harmoniza- 
tion or coupling may follow. 

Example: 


MP= Ax =p + f j S^=h+2i+h(Pbrsian)} T={[S+l + l+l) 




^ i iiJ i I ^ 






Figure 12. Axial combintUions in mdody composition {continued). 
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MP= Ax = 0+|jj S^= (h+*i+h) d*®} T=r 7^4 ; T"= 4t. 



Figure 13. Melody and trajecterial forms. 


To achieve unity of harmonic style for several thematic units in one com- 
position all master-structures must be develop^ from one source. The com- 
poser is freb to make his decision oa the matter of the relationship of S~* and 2. 

If the general character oi the entire composition is diatonic, then the system 
of pit^iresaions must also be diatonic. Once ^ style ci haniMMuzation becomes 
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symmetric, all types of such precessions are acceptable for chords. One may 
use type II, III, and the generalized. Once the symmetric style of harmonization 
is accepted, symmetric superimposition may be used as a form of harmoniza- 
tion. To illustrate this, we shall harmonize the thematic units of Figure 12. 

In order to achieve contrasts in harmonization of all three thematic units 
and yet retain unity of harmonic style, we shall subject the first thematic unit 
to diatonic harmonization in hybrid five-part harmony; we shall employ one of 
the structures of as the form of coupling for the second thematic unit; and 
we shall use the Co of the same 2 for the third thematic unit. 

Under such conditions, the first thematic unit Will haVe a moderate mobility 
of harmonic changes; the second thematic unit will have an extreme mobility 
of harmonic changes (as under couplings ^ * a) ; and the third thematic unit 
will have no harmonic changes at all. 

As all units of the MP appear four times in permutations according to the 
structure of the first thematic unit, we shall use the corresponding number of 
harmonic changes, i.e., four. Under such conditions, any cycle would be ac- 
ceptable. We shall have * C? const., and assume the first extended duration 
(db) to be 13. Then the first chord is F. Hence: = HiF -|- HjG -f- H|Ab + 

+ H4Bb. 

The coupling of the second thematic unit will be the S(S’^doIII), i.e., the 
third degree of the original scale. Each pitch-unit of the melody will become 13 
owing to the downward coiii)ling. 

The constant structure of the accompaniment of the third thematic unit 
will be S(7)S“^doI, which is a major seventh-chord. 




Figure 14, Diatonic harmonixation in hybrid five-part harmony (continued). 
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Figure 16. Using Q of same 2 (continued). 
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mm mm 


B7»Hi 

I Bi MB ■■UB ■■■■ ■■■■ ■■■■■ 
■ BJ '■«Bt BBB BBM BBB BBBB 

lljsisg 


mmam 

» BBni»BBBMHMBi |ggB|p^||KgBBi 

■■■■■ 













1 r^mmmmmmm mmmr- mmmmm wmmmmuL-jmmm 


1 ■■■■ ■■■■! 


IHHI 

111 

■i! 

B)i 

ySi!! 

MH 


■— ■BB— — 


HBIIHI 
















Figure 16. Using Co of same 2 {concluded). 



CHAPTER 5 

HARMONY AS MAJOR COMPONENT 


1LTARM0NY can be a self-sufficient component not requiring melodization 
^ when combined with temporal rhythm. The simplest and most common 
form of the rhythmization of harmony occurs when each attack of a duration- 
group empharizes ail parts, resulting in rhythmic unison. Most hymns are com- 
posed in such a form. The musical interest of such self-sufficient harmony lies 
in the fact that, in reality, there is a dominance of one part over the others 
(usually soprano, sometimes bass, and, originally, tenor). Through the tech- 
niques of the Special Theory of Harmony such a dominance of one part, which 
becomes a melody generated within harmony, can be obtained from various 
sources. Among them the most important are: groups with passing chords, 
generalization of the passing seventh, and chromatic variation of the latter. 

Another way of evolving thematic units from harmony, and making such 
harmony self-sufficient consists of the distribution of a duration-group (T) 
through the instrumental (I) and the attack-group (A). This technique was 
fully described in the Theory of Rhythm,** In its application to harmony, this 
form of synchronization of attacks, durations and instrumental parts (S « T 4- 
4-1 4 - A), can be accomplished in all cases of A = ap (one attack per part) 
and in some cases of A = 2ap (two attacks per part). 

The selection of a duration-group must satisfy the following requirements: 

(1) The number of terms of T must be even; 

(2) T must consist either of reciprocating binomials, or of such binomials 
with an extra binomial (usually the central binomial of ra-j-b*) consisting 
of two equal terms. 

It is easy to find such T among the various forms of ra 4 .b. The most 
practical ones are the resultants whose generators have a negligible difference. 
For example: 34-2, 44-3, 5-5-4, 6-r5, 7-5-6, 8-5-7, 9-5-8, ... 

The binomials whose first term is greater than the second produce sus- 
pensions. The binomials whose first term is smaller than the second produce 
anticipations. The extra binomials with two equal terms produce the balanced 
pace of chord changes. The latter is particularly practical for the bass part, 
though deviation from this principle is not always undesirable, particularly in 
variations of the original. 

Temporal binomials in reciprocation can be taken also directly from the 
evolutionary series of rhythm. For example: 


1 7+1 

f 7+2 

H 11+1 

1+7 

2+7 

1+11 

5+3 

5+4 

7+5 

3+5 

4+5 

5+7 


Figure 17. Temporal binomials. 

***See Book I, Chapter 8, CoordimoUm of Time Struauru* 
112961 


*SeeBook V. 
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Such reciprocating binomials can be vertically re-arranged in any desirable 
fashion. 

For ocample: 


1 7+1 

f 7+2 

H 11+1 

5+3 

5+4 

7+5 

3+5 

4+5 

5+7 

1+7 

2+7 

1+11 


Fig^e 18. Reciprocating binomials re-arranged. 


If the series does not yield a sufficient number of reciprocating binomials, 
all its values can be multiplied by some common factor. For example: f series. 
The original binomials are: 2-Hl and l-|-2. By multiplying this series by 2, we 
acquire two pairs of binomials: 5-t-l and 1-1-5, 4-|-2 and 2-}-4. Thus: 

5+1 

4+2 

2+4 

1+5 

3+3 

In this case the extra binomial is 3+3; Of course, the result obtained in 
this way corresponds to r^-^s, and could have been obtained from the latter 
directly. 

The groups of reciprocating binomials are subject to permutations. This 
permits a sufficient variety for each individual part of harmony. It should be 
remembered that the balanced binomial does not participate in permutations 
affecting all other binomials. 

Illustration: 

S (5+1) + (4+2) + (2+4) +(1+5) 

A (4+2) + (2+4) + (1+5) + (5+1) 

T (2+4) + (1+5) + (5+1) + (4+2) 

Bi (1 +5) + (5+1) + (4+2) + (2+4) 

Bn (3+3) + (3+3) + (3+3) + (3+3) 

Figure 19. Permutation of reciprocating binomials. 

The principle of rhythmization of harmony by means of reciprocating bi- 
nomials produces a condition under which every chord in the progression ap- 
pearing in an odd place has a common attack in all parts. As a result there 
occurs a complete rectification of all suspensions and anticipations not extending 
bey<Hid two successive chords. The attack in all parts falls on the succeeding 
chords of a harmonic progresrion: — Hi + Ht + Ht + . . . , between 

which points the suspensions and the anticipations take place. 

The limiting of this principle to binomials is dictated by necessity. It would 
be difficult to disoiminate the dependence of chord-units in a progression where 
complete rectificatkm oi the mr^inal structures extended beyond two chords. 
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Harmony, rhythmicized in such a manner, tiecomes a self-sufficient thematic 
unit and does not call for melodization. One of the reasons it appears tp be s^lf- 
sufficient is the presence of the resultants of instrumental interference in each 
part of the harmony. This attributes to each part an individual rhythmic 
character. 

Rhythmization of harmony by means of reciprocating binomials works for 
any number of parts (including strata) and in any type of progression. However, 
it is particularly suited for progressions in which stationary parts are completely 
or nearly absent. The best progresaons for this purpose are the various chro- 
matic types, and particularly the automatic chromatic continuity with altera- 
tions of the individual parts. In the non-chromatic types, the constancy, or at 
least the dominance, of Ct gives the most satisfactory solution. 

Automatic chromatic continuity makes it possible to use T’s in addition 
to those which consist of reciprocating binomials. This principle, when general- 
ized, requires that alterations appear in sequence in each individual attack per 
part, or that there be an equal distribution of alterations and attacks per part. 
Thus, each part can have one or two or, on rare occasions, three attach in 
succession. 

The sequence in which the parts appear is subject to distribution a prion. 
If more than one part moves simultaneously, involving parallel alterations, such 


harmonic parts must be treated as one 

rhythmic part. 

sequence of attacks: 



Only two rhythmic parts, i.e., 2pl (I) are necessary. 

S 

S “ 

S 

A 

A 

A 

T 

T 

T 

B 

B 

B 

j 

'^igure 20. Sequence with 2 pi (/). 

Likewise in the following, only 2pl (I) are necessery: 

S 

S 

S 

A 

A 

A 

T 

T 

T 

B 

B 

B 


Figure 21. Sequence with 2pl (I). 

For the same reason, the following sequence requires 3 pi (I). 


S 

S 

S 

A 

A 

A 

T 

T 

T 

B 

B 

B 


Figure 22. Sequence with 3pl (/). 
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All alterations must proceed in one direction until the synchronization of 
all components (A, T, I, H) is complete. 

Examples: 


( 1 ) 



T=(l+l+l+[II)0-»^([i] +1+1+1) O 

rrrirrri'i'rrTrrrrTrrrrirrn^ 


\mm aw rnmmmtmmaammmmmmm 

men, memm^tmmmmmm,amem 

SSBSSSw 

Sh 

emmwm 

"5555H5JJ55H 

iw^''SSS 

1 

mmm 

m ir“ — ’ITTMMWM— M— 

mmmrmemm ^ mmnm ir~WBHi 
memmimmnwmmmmr ji,^4hhm 

wSS^JSSSm^^JlpS^ 


i 

ll^lg 

■■wSBy ; 



j 1 


— 


■ t 1 II 

jf^ — 

t J J J iJ 

3 

m-r'*r 

-^4 |j 

P 




Figure 23. Rhythmitaiion of harmony. 


(2) 



Figure 24. RhythmuaUon of harmony (continued). 





Var. 11: Variable density by T. 



1 r 


Figure 25. Variable densities in rhythmieaUon of harmony. 





Figure 26. Prdiminary and final scoring. 
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1-4 pi.: pli + pin + pliii + pl|v. A = 2ap; A' - 8a; A(T) — 20a: 
A(T0 - 40a; T' - 32t 

Preliminary Scoring 



Figure 27 , Preliminary and final scoring (continued). 
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(6) 


ir*‘S4pCh|:A + B + S 


T=8+l+a+0;T'=8t. 




i»» 


Figure 28, Prdiminary and final scoring (continue^. 
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I - 3pl.; A - a; A' - 3a: A(T) - 4a; A(T0 - 12a: T' - 8t*3 - 24t: N(T") -8. 

Preliminary Scoring 



Final Scoring 


m — —u-a— 

mHHam 

H 

■ 

■ 


H 

m 

IH Mil 

III 

^ mm mSSmSmmmmm 

m 

tmmmmmmmmm 

tjkzlmmmmmmm 

mssssi 

11 

S-vTbjSES 

H 

kk.'va ■r.^aniiia* 
mmy ttwmmmmm 

s 

iai mtfiymmmm 

ggi 

— 1 


Figure 28. Prditninary and final scoring {{concluded). 


CHAPTER 6 

MELODIZATION AS MAJOR COMPONENT 


T^^HILE harmonic precessions, used as a source of melodization, are evolved 
in one style (one harmonic type) in order to give unity to the entire 
compontion, such progressions may be given a desired amount of contrast in 
their different thematic units. This is achieved by varying the type of meloduatioH. 

Thus, for example, a precession evolved in type II (diatonic-symmetric) 
can be melodized diatonically (by the quantitative scale), symmetrically (by 
the usual method of S — transposition and modulations), or chromatically (by 
chromatization of either of the first two forms). For this reason, several different 
thematic units can be evolved from the same type of harmonic progression. 
Where the chief apparent characteristic becomes the type of melodization, we 
regard melodization as the major component. 

Diatonic harmonic progressions produce their own types of melodization, 
i.e., the diatonic and the chromatized diatonic. Likewise chromatic harmonic 
progressions, of various forms and derivation, can be melodized through the 
two basic techniques assigned to that form, i.e., the acquisition of leading tones 
from the following chord and the device of quantitative scale. 

As both of these techniques can be mixed, and as the diatonic (quantitative) 
melody can be chromatized, it is possible to devise a large number of thematic 
units (on the basis of chromatic melodization) which could participate in one 
composition, yet which would exhibit a noticeable degree of contrast with each 
other. 

In the harmonic strata technique, transformation of a stratum (or strata) 
into melody is equivalent to melodization. 


Examples: 

( 1 ) 



Figure 29. Mdoduation of harmonic progression {continued). 
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Figure 29. MelodiaoHon oj harmonic progression {continued^). 
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Figure 29 . Meiodiaation of harmonic progression {concluded). 


( 2 ) 


Quantitative scale 
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Figure 31. Mdcduatim of harmonic progression {continued). 
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(a) 
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Figure 31. Meloditation of harmonic progression {concluded). 






CHAPTER 7 

COUNTERPOINT AS MAJOR COMPONENT 


'T'HE dominant characteristic of counterpoint becomes particularly noticeable 
^ in such forms as imitation, ostinato of a ground melody, and in the con- 
trasting forms of axial correlation. Thematic units evolved as correlated melodies 
furnish a major component in which the individualization of melodic lines is 
particularly prominent. 

Here major component as such is not confined to any configuration-families. 
So long as the different thematic units contain their .own configurational charac- 
teristics, sufficient for the purpose <rf detectable contrasts, no other requirements 
are necessary. Unification of style is accomplished through the selection of minor 
components, such as temporal rhythm, pitch-scale or master-structure (when 
counterpoint is evolved from strata). 

Contrapuntal thematic units can be subjected to harmonization, in which 
case harmony becomes the unifying factor of style. * 

It is not advantageous to evolve contrapuntal thematic units by means oi 
part-melodization, as in such a case the forms of correlation are greatly con- 
trolled by harmony and therefore force the counterpoint to become a minor 
component. Part-melodization may be used, however, when the second melddy 
can play a subsidiary (obligato or background) role. 

We shall illustrate now the composition of thematic units from counter- 
point in its three characteristic aspects: 

(1) axial coordination; 

(2) canonic imitation; 

(3) counterpoint to ground melody. 

Example: 


(1) Type IV. 

CP, o 



1 w .. 

mm % wmmmmmmmmmmmmmmmmmm 


mmmmmammmmmmmmmmmmame ii 


...MW mm M 


SzSSSlSSsE ! 


Figure 32. Axial coordination. 
11311] 
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(2) Type m 



Figure M. Counterpoint to ground mdody {continued). 
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Figure 34. Counterpoint to ground mdody (concluded). 


All other techniques, such as inversions and expansions, constitute variation 
and therefore are not applicable to the composition of thematic units. They 
participate in building up the whole, and for this reason will' be considered in the 
Composition of Thematic Continuity.* This statement concerns all six of the 
preceding chapters. 


*See Fart II of this Book. (Ed.). 


CHAPTER 8 

DENSITY AS MAJOR COMPONENT 


"PVENSITY becomes a dominant factor of the thematic unit when the quanti- 

tative distribution of elements (parts) and groups (assemblages) becomes 
the chief characteristic of such a unit. Nevertheless, the greatest advantage 
offered by the Theory of Density lies in the composition of continuity from the 
original group of density by means of positional rotation. It is not difficult for 
an experienced composer to conceive one density-group as a thematic unit; but 
the instantaneous composition of melodies and harmonies as textural thematic 
groups in a considerable temporal extension cannot be solved satisfactorily except 
by the scientific method. This method which includes both the composition of a 
density-group and its positional rotation was fully described in Book IX, Chapter 
IS, Composition of Density in its Application to Strata. 

Composition of thematic units or of thematic continuity from density-groups 
is of particular advantage where large instrumental combinations participate in 
the score. Chamber, symphonic, choral music, and ensemble music, in general, 
require such technique. 

The student of this theory must realize that positional rotation, as was 
pointed out before, does not interchange the positions of harmonic strata or their 
parts, but refers solely and entirely to the positions of thematic textures, i.e., 
melodies and harmonies conceived as rhythmic and instrumental forms. 

The practical outcome of this technique is the projection of thematic textures 
through harmonic strata of a which in itself remains constant. Under 
such conditions, a certain melody Mj may appear in the different strata or parts 
of the strata accompanied by another melody Mu, which also may appear at 
different times in the different strata, and which may, in turn, be accompanied 
by harmony or several harmonies (which are detectable through their temporal 
and instrumental characteristics). 

As positional rotation takes place, all these thematic textures undergo 
mutations, which change their positions, within strata and parts, individually 
and reciprocally. 

In order to illustrate this technique more fully, we shall demonstrate not 
only the composition of thematic units from density as a major component, but 
also the respective form of continuity evolved from such units as the result of 
positional rotation. 

As it was stated in the Theory of Density,* composition of Density-Groups 
may evolve either from a scheme of density or from a progression of harmonic 
strata. 

♦See p. 1227. 
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We shall use, for our illustration, the scheme offered in Figures 

141, 142, 143 and 144 of the Composition of Density.* 

Let us assume that the 3S of the X, superimposed upon the Ao6o, are assigned 
in the following manner: 

Si » Mi; Sh s H; Sm = Mu. 


Then the respective textures controlling the corresponding parts and strata ap' 
pear as follows: 


Mn 
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Figure 35. Textures: Si = Mi; Sn ^ H; Sm s Mn. 


This represents a pattern consisting of two melodies and one harmonic ac- 
companiment. 

It is to be remembered that A"^ offered in Figure 142 begins with the third 
phase of dt. For this reason we acquire the following scheme of thematic con- 
tinuity, based on the three original thematic textures. 
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Figure 36. Scheme of thematic continuity. ST* begins with third place of dt. 


*See pp. 1238-9, 1240, 1241, 1244. 
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In order to individualize each thematic texture, we shall assign to each of 
the tectures an individually selected T: 

T(Mi) - (4+2+2) + (2+2+4) 

T(Ma) - (1+1+1+1+3+1) + (3+1+2+2) 

T(H) - 1+1+2+1+1+2 

Instrumental characteristics may be added to this. We shall equip the 
harmonic accompaniment with a certain constant form of attacks. 


T(Mi) = (4+2+2) + (8+2+4) 

T(Mb)= (1+1+1+1+8+1)+(8+1+2+2) 
T(H)= 1+1+8+1+1+8 



Figure 37. Density as major component {continued ) . 
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Figure 37. Density as major component (continued). 


Figure 37. Density as major component (continued). 
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Figure 37. Density as major component {coudndei). 
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' WheR iudi a scwe is (u^hestrated, meloidies which derive from adjaceni 
parts of one or more strata are assigned to (me or more instruments to play the 
continuous portion of melody in unison. However, for special orchestral effects, 
where extreme differentiation of tone-qualities is derired, orchestration can follow 
the fragmentary portions of one continuous melodic extension, assigning a dif- 
ferent timbral participant to each fragment (no matter how brief) which derives 
from an individual part. It should be remember^ that this extreme refinement 
is due, in our example, to the fa(:t that d p. This refinement associates itself, 
ipso facto with the style, where general economy of resources is the fundamental 
technical premise. Of all composers, Anton von Webern is probably the only 
one who went as far, as he did, in “splitting” thematic units; 

It is easy to see that the effort required in orchestration can be reduced to 
a minimum by making a density-group the major component of thematic <x>n- 
tinuity. 



CHAPTER 9 

INSTRUMENTAL RESOURCES AS MAJOR COMPONENT 


musical past shows that while some composers were capable of produc- 

ing a real synthesis of textural and instrumental resources, the majority 
were not able to produce such a balance of the diversified techniques which 
constitute a musical composition as a whole. Thus, some creative artists, while 
in possession of numerous melodic and harmonic devices, were relatively (and 
sometimes completely) unsuccessful in handling instrumental techniques. At 
the same time others had very fruitful instrumental ideas and lacked sufficient 
technique in melodic and harmonic composition. 

The dominating and impulsive types, among whom symphonic conductors 
are usually included, often write what may be called “conductorial music** — 
for which the Germans have an appropriate term, “Kappelmeister-musik.** In 
many a composition by such men, orchestral versatility of device, coupled with 
proper use of instruments, usually helps offset the emptiness of intonational 
forms. The greatest representative of this creative type in the past is Hector 
Berlioz. At present, however, the sins of conductorial composers might be 
regarded as virtuous accomplishments with a number of our contemporaries, 
who, possessing great harmonic and sometimes rhythmic dexterity, lack this 
particular quality. In some cases, the crudeness of harmonic and melodic tech- 
nique can be completely overshadowed by the expressiveness of orchestral re- 
sources, which in such cases become the major component of the thematic 
structure. 

It is not so much a matter of refinement and skill in orchestration, as the 
simple fact of such component just being prominently present. Such is the case 
with Beethoven, in whose music, and practically for the first time, dynamics 
and forms of attack played such an important part. 

At any rate, as the student of this system is most luxuriously equipped with 
all the imaginable techniques, it is time for him to become aware of the im- 
portance of instrumental resources^ as these resources constitute one of the most 
powerful media of musical expression. The latter consideration makes us believe 
that a great deal of music written today, interesting as it may be for professionals, 
is sterile for lack of one of its most vital ingredients. 

In writing functional music, i.e., music which is capable of stimulating 
associations, as most music written for the theatre, cinema, radio and television 
must, in order to serve the purpose, instrumental resources most frequently are 
the major component of a thematic structure. 

As details of this subject pertain to the field of Orchestration, we shall 
confine ourselves to essentials for the present. The immediate goal of this dis- 
cussion is to make the potential composer aware of such resources as instrumental 
structure offers. 
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InsirutnetUal resources can be classified into the following fundamental 
components: 

(1) Density; symbol: D (density); 

(2) Dynamics; symbol: V (volume); 

(3) Tone-Quality; symbol: Q (quality); 

(4) Instrumental Forms; symbol : I (instrumental) ; 

(5) Forms of Attack; symbol: A (attack). 

, The composer can start to conceive a certain thematic unit with one indivi- 
dual component or with any combination of the above components. But in order 
to conceive of anything as a definite form in music, two elements are necessary: 

(1) configuration of time (T) and 

(2) configuration of the special component (in this case: D, V, Q, I or A). 

The behavior of the configuration* of a special component during an assigned 
time-period is the basis of composition of thematic units. But in order to evolve 
configurations, it is necessary to have a scale from which such configurations 
can be evolved. Then the various degrees 6f the respective scales become basic 
units of the potential configurations. 

We have seen before that the mere fact that a certain pitch-scale has two 
units already implies its configurational versatility. Such versatility is Idw as 
compared with that of a five-unit scale. But the latter is not nearly as versatile 
as a seven or eight-unit scale. Thus we arrive at the idea of low, medium and 
high versatility. We already have used such an approach more than once. In 
one instance, it was applied to low, medium and high density, in the branch of 
Part-Melodization.* Later, such elementary approach was changed to a detailed 
analytical study. Following this method, we shall deal with instrumental re- 
sources in an elementary manner for the present, leaving all strictly technical 
aspects to our analysis of Orchestration. 

Density has been thoroughly discussed in the Applications of General Har- 
mony.** Instrumental Forms, likewise, received full attention in the respective 
branch dedicated to this matter.*** 

The meaning of composing thematic units, as instrumental forms first, im- 
plies the selection of instrumental configurations ruling over a certain simul- 
taneity-continuity [the instrumental sigma: 2(1) ]. 

A certain unit, for example, may consist of lap, while another unit may 
consist of I both implying definite time-periods in definite relations. For 
example: 

T”*Iap “ 4T and T~*I ^ * i2T, in which case their ratio is 1 +3. The 
harmonic content of both thematic units in this case becomes a minor com- 
ponent. This leaves for our discussion the three new components of instru- 
mental resources: dynamics, tone-quality and (Mack-forms. 


*SeeVoI.I,p.700. 


**Seep. 1226 ff. 


***Seep.8«3. 
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A. Dynamics 

Dynamic scales can be composed within the range at intensity associated 
with music. As the exdtor (amplitude) and the reaction (volume) are, according 
to the Weber-Fechner law, in l(^rithmic dependence (y * log x), we can only ap> 
poximate the designated degrees of volume in musical performance. 

We may generally agree that a certain standard of pp, p, mf, f and ff can 
be established for practical purposes. But even such an allowance can be ad* 
mitted only after we specify what instrument or group of instruments we mean. 
For / in a large symphony orchestra is quite different in volume from / in a string 
quartet. Nevertheless, even such a vague definition of dynamic degrees helps 
to a certain extent when the performer is confronted with interpretation of the 
composer's intentions. 

We can hypothetically assume that the minimum of dynamic flexibility 
results from a one-unit (one-degree) scale. One unit scale can be any degree 
of the total range of volume. It can be an equivalent of pp, p, mf,forff. There 
are some forms of folk-music generally performed as tnf. Then there are dance- 
bands in the U.S.A. that play everything /. When such dance-bands dare to 
produce two dynamic degrees, such as p and/, we witness the birth of a two-unit 
dynamic scale. 

We shall replace (only for the composer’s use) the customary symbols by 
the symbols of v and V. These symbols represent a dynamic unit (degree) and 
a dynamic group respectively. Thus we arrive at the following classification 
of dynamic scales: 


(1) One-unit scales: 

V - v«ivi, vu, viu, viv, vv where 

VI » pp, vn ■ p, vui «■ mf, viv ■ f, vy * ff. 


(2) Two-unit scales: 

V - 2v ■ VI + Vil, VI + VIII, VI + Viv, VI + Vy, 
Vll + VIII, VII + Viv, VII + Vy, 
VIII + Viv, VIII + vy, 
Viv + vy. 


(3) Three-unit scales: 

V - 3V ■ VI -f Vii -I- VIII, VI -H VII + Viv, VI + Vu -H Vy, 

VI + viu -b VIV, Vi -b vni + vy, 

VI + VIV + Vy, 

VII*+ VIII -b Viv, VII -b Vui + Vy, 
yu + Viv -b Vy, 

Viu + Vly -b Vy. 
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(4) Five-unit scales: 

V - 5v ■ Vi -h vn + vm + viv + vy. 

Of these scales the most practical are the scales of symmetric structure, 
i.e., with an equidistant arrangement of the units within the total hypothetic 
range of V » 5v. The four-unit scales are entirely omitted, as our classification 
is based on so-called "normal series," which take place in crystal formations, 
and with which we are already familiar through the Evolution of Rhythm Series.* 

Thus, the best selections from the above table are: 

V ■* V any selection 

V » 2V VI -f Vy: vu + viv 

V » 3v VI -f vin + Vy; vu -|- vm + viy 

V » Sv one scale 

The transition from one dynamic degree to another can be either sudden or 
gradual. The first form of transition can be indicated in our symbols or in the 
customary mu«cal symbols as the sequence of the different degrees within a 
specified time period. For instance: 

vi4t -1- viu2t -|- vv2t 
or: pp4t + mf2t -f- ff2t 

Gradual transition .(leaving the form of such graduality to the performer) takes 
place in two directions: from a weaker degree to a stronger degree (known in 
musical terminology as crescendo), and from a stronger degree to a weaker (known 
as diminuendo). The latter are expressed in our notation as follows: 

(vi -♦ vni)4t -4- (vy -♦ vin)2t -f (vm — » vi)2t, or in musical notation: 

(pp < mf)4t -f- (ff > mf)2t -f- (mf > pp)2t. 

The dynamic groups V must be composed with a view to their potential 
correspondence with other components. For example: 

T(V) -16(2 + 1-1-1) 

T(H) - 4(2 + 1 + !)* 

T(M) - (2 + 1 + 1)* 

Let V — 3v — VI + Vm + Vy. Then \r^ (the dynamic continuity-group) 
can be cmnposed as follows: 

v^ — Vy32T + (vi — » Vy)16T + (vy — » Viii)16T. 


•See Vol. I, p. 84. 
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B. Tone-Quality 

By the same method, scales of tone-quality can be established. Each degree 
of quality (q) becomes a unit of the quality-scale (Q). From such scales, thematic 
units can be composed as timbral groups. Intonation and temporal structure 
can be devised later in order to conform to the temporal organization of the 
Q-group. 

In evolving the scales of quality, we shall consider the following forms: 
Q = Qt Q “ 2q, Q = 3q, Q = Sq. In some special cases, as in writing for a 
stringed-bow ensemble, even Q = 9q may be practical. 

Since in this chapter we are concerned only with the general forms of timbral 
composition, our thematic units will be expressed only in terms of Q and not in 
any concrete selection of instruments. The latter can be superimposed upon any 
Q~*, i.e., quality continuity-group, and technically belongs to a study of Or- 
chestration. Neither shall we deal with acoustical matters now: they, too, belong 
to the field of Orchestration. 

For the present, without attempting to explain quality as phenomenon, 
we shall resort to the most obvious and, at the same time, the most fundamental 
conception of the quality-range. 

The limits of perceptible quality-range can be defined as open tone (lower 
limit) and closed (muted) tone (upper limit). Open tone is characterized by a 
small quantity (sometimes none) of partials and is associated with the tuning fork, 
flute-stops of an organ, various types of flutes and the upper range of a French 
horn; also with the string-bow instruments, when played over the fingerboard 
(5«/ tasto ). . 

Closed tone is characterized by an excessive aggregation of partials within 
a certain acoustical range and is associated with the heavily muted brass instru- 
ments and the string-bow instruments, when the latter are muted and played 
near the bridge {sul ponticeiio). 

It is important to note that the tone production of the open tone is immediate 
(like blowing into the mouth-hole of a flute), while the tone production of the 
closed tone is mediate (as besides the mouthpiece, there is an "acoustical screen" 
produced by the mute). 

In the quality-range of five degrees, the remaining three intermediate de- 
grees appear as follows: 

(1) The single-reed quality, which is associated with the clarinet and with 
string-bow instruments bowed in the customary manner. Some physical 
characteristics affecting this quality are: single-reed mouthpiece, cylin- 
drical bore, and, as a consequence, the presence of odd partials. 

(2) The stopped quality, which can be associated with stopped French horn 
and the slightly nasal character of the single-reed instruments with a 
conic bore, such as tiie saxoi^ones. 
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(3) The nasal quality of prcnninence, which is associated with the double- 
reed instruments, such as oboes, bassoons and stringed bow instruments 
when played at the bridge but without a mute; it is also present, in the 
customary form of execution, in the high register of the ’cello. 


Thus, we arrive at the basic quality-range of five degrees; 

(1) open ■ qi: symbol: O 

(2) single-reed » qii; symbol: R 

(3) stopped s qiii; symbol: © 

(4) double-reed (nasal)* qiv: symbol: RR 

(5) closed (muted) * qv; symbol: # 


With extreme skill in orchestration, a certain degree of graduality, in 
transition from one q to another can be accomplished, but it is more practical 
as a rule, to conceive the Q“^ schemes with the forms of sudden transitions only. 
In the year 1932, as a result of my collaboration with Leon Theremin, an elec- 
tronic organ was constructed (at present it is in the possession of Gerald F. 
Warbui^) on which the closing of an open tone could be accomplished as con- 
tinuity by means of condensers controlled by pedals. 

It is important to realize that the natural instrument of the human voice 
is capable of such continuous transitions from one q to another by modification 
of vowels and consonants. This topic will be discussed in Orchestration. 

Quality-scales can be classified in the same fashion as the dynamic scales, 
with the only difference that the symbols Q and q take the place of V and v 
respectively. 

An example of Q~* evolved from Q = 3q = qn -f qni + qiv 
Q-" = qiv 3T 4- ^ T -h qm 2T -h 2T 

As it follows from the previous explanation, such schemes can be co- 
ordinated with M and on the basis of T, ^nd all three of them, in turn, can 
be coordinated with 

There is a substantial amount of material which can be used for such ul- 
timate forms of complex temporal coordination in the Theory of Rhythm, parti- 
cularly in the Distributive Involution and in the Synchronization of Three 
and More Generators.* 

It is to be remembered that the quality-scales must be evolved with the 
potential instrumental selection in view. 


C. Forms of Attack 

Forms of attack can also be classified by the method which we have applied 
to V and Q. 

After the main classification of the attack-range is established, the composer 
may evolve a selective scale of attack-forms (A and a). These attack-forms, 
ultimately arranged into attack-form continuity-groups (A"^) and coupled with 
T, constitute thematic units, conceived from the viewpoint of a and A. 

•See Vol. I. p. 70 and p. 24. 
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The basis on which we establidi the fundamental clasnfication of attack- 
forms is the durabitily of attack. Again, as in the case of V and Q, this subject 
cannot be subjected to scientific scrutiny, for the present, as, in actuality, no 
attack-form can be dissociated from its dynamic characteristic. Nevertheless, 
the composer may derive important benefits from the concept and method of 
attack-scales, even in its elementary and approximate form. 

We shall define the lower limit of the attack-form range as uninterrupted 
continuity of sound resulting from one attack and extending over a certain time- 
period (Ugatissimo, in musical terminolc^). Then the upper limit of this range 
becomes a percussive form of attack with a minimum durability (staccalissimo, 
in musical terms, an equivalent of hard staccato, marked as t ). 

Between these two limits we find the basic three intermediate degrees of 
attack-forms, which are: 

(1) the legato form, which minimizes the intensity of attack, like the de- 
tached (detach^) manner of bowing the stringed-bow instrument. 

(2) The portamento form, which is discontinuous but not abrupt (marked 

for orchestral instruments, and for the Piano). 

(3) The staccato form, which is abrupt and therefore percussive, but is 
associated with low dynamic degrees. It corresponds to light staccato 
(usually marked . . . ). 

All further refinements of this range would be practical only for the stringed- 
bow instruments, and will be discussed in Orchestration. 

As in the case of oth^r instrumental resources, we can establish scales of 
attack-forms from which thematic units may be composed. 

It should be remembered that this component is fairly new, as compared 
to the others. It was usually left to the Initiative of the performer. 

Scales of attack-forms follow our usual classification: A = a, A 2a, 
A * 3a, A •= 5a, . . . 

. The respective correspondence of the attack-form degrees are: 


(1) legatissimo: 

ai 

(2) legato: 

an 

(3) portamento: 

am 

(4) staccato: 

aiv 

iS) staccatissimo: 

av 


As all known mumc is quite flexible with regard to the time-periods of ever- 
changing a, time units can be specified either in t or T, depending on the degree 
of refinement which the omiposer intmds to impose. 
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An example of A”^, evolved from A — 3a — an + am + aiy. 

« aii2t + aiv2t + ani4t + aiv4t + aiii2t + aii2t. 

This equipment is fully sufficient for the student-composer to proceed with 
composition of thematic units as they have been defined in this theory. He may 
choose any technical form as the major component. He must synchronize this 
major component with any minor components he may select. It is the coordina- 
tion itself that is of prime concern. He is free otherwise in making his decisions 
and selecting his technical resources — choice being controlled only by the com- 
poser’s decision to evolve this or that type of music. 

The next stage of this technique consists of coordinating thematic units 
into an a priori planned muncal whole. 



PART II 

COMPOSITION OF THEMATIC CONTINUITY 

CHAPTER 10 
MUSICAL FORM 

term “musical form” is usually applied to casually contrived schemes 
■■■ of thematic sequence. Such schemes are both vague and dogmatic. They 
are devised solely on a trial-and-error basis. Schemes of thematic sequence 
usually include two components: the ^quent arrangement of subjects and the 
sequence of keys in which the subjects must follow one another. 

While the succession and the recurrence of subjects is intended to achieve 
some form of symmetry, without regard to the temporal relations of the subjects, 
the succession of keys in which such schemes are presented is based entirely on 
antiquated conceptions of tonality. The most convincing proof that such thematic 
schemes are unsatisfactory, both with regard to their symmetry and key-sequence, 
lies in the outstanding compoations of the classics. Even Beethoven, who 
followed these dogmatic schemes more closely than others, had to deviate from 
the schemes in order to get satisfactory results. This is true of his selection of 
recurrences, distributions and key-time relations. 

Of course, there is no one form that is specifically “musical." Form, con- 
ceived as temporal structure evolved from thematic units, most obviously must 
possess the characteristics inherent in all forms of temporal regularity. But 
temporal regularity implies both the form of the sequence of units involved 
and the periodic relationship between such units. 

So far as classical schemes of thematic sequence are concerned, we find a 
few prototypes of such schemes. The latter can be generally classified as mono- 
thematic (one subject) and polythematic (more than one subject). In the mono- 
thematic schemes, the subject (thematic unit) repeats itself several times and is 
usually subjected to variations. Such a form of thematic sequence is usually 
known as “theme and variations.” Polythematic schemes consisting of two 
subjects usually appear in two forms: in the form of direct repetition: (A-fB)-f- 
■f (A -H B) + . . . , like the “lower forms of rondo” and the "old sonata form” ; 
or in the form of triadic symmetry: A -1- B •+■ A, as in the “three-part song” 
or the “complex three-part song.” In shorter compositions, and particularly 
in the structures of thematic units, a two-subject scheme adapts itself to the 
'I' series binomial, i.e., 3+1. It is usually known as a “two-part song” and may 
have the following scheme: Ai + A* + B + A*. This form of thematic sequence 
was commonly used for themes from which variations were to be devised, and as 
a ccHni^ex structural unit in the form of triadic symmetry — ^in which case it was 
used tsdiet for A or for B. 


(13301 



MUSICAL FORM 


1331 


It is interesting to note that none of the classical schemes contain symmetric 
inversion, except in the case of the old sonata form, where symmetric inversion 
of keys takes place — but not of the sequence of subjects. Designating the key 
of the tonic as T and the key of the dominant as D, we can represent this scheme 
as follows: A(T) + B(D) + A(D) + B(T). 

Certain schemes of polythematic sequence containing three subjects are 
referred to as "the higher forms" of the rondo. Whereas the "lower” rondo 
usually appears in the place of the slow movement in the latter forms (symphony, 
sonata, quartet, or other chamber ensemble), the "higher" rondo usually is 
employed for the finale in these forms. What I call the "higher” rondo usually 
conforms to the following scheme of thematic sequence: Ai + Bi + C + A* + Bt. 
It is generally agreed that C is longer than A or B taken individually, but not 
necessarily as long as A + B. The chief difference between Ai and A*, and Bi 
and Bi, respectively, is in the key-relations. The main tendency is the conflict 
of keys between Ai and Bi, and the reconciliation between A* and B*. As these 
relations are workable only in certain forms of tonality, we shall not be con- 
cerned with further details pertaining to this matter. 

This "higher” rondo may be looked upon as a pentadic form without an 
axis of inversion. Pentadic forms on a smaller scale are also to be found in some 
compositions of dance character. In Chopin’s waltz No. 7, the scheme could 
have been a perfect pentadic symmetry, i.e., A-|-B-|-C-(-B-l-A, if not for 
the composer’s passion for repetition, which spoiled the form by adding a "coda” 
(literally: “tail”) consisting of an additional repetition of B. 

A special version of triadic symmetry appears as the first movement of a 
symphony or sonata and is known as "the sonata form,” or "the sonata-allegro 
form”. This sectional scheme generally consists of Ai -j- B -f Aj. On the other 
hand the thematic scheme resembles the pentadic form of the "higher” rondo, 
with the difference that instead of subject C, there is the so-called “development.” 
The development usually consists of harmonic transpositions of a continuously re- 
peated fragmentary structure (or structures) borrowed from any of the subjects 
of section Ai. The latter often consists of a large number of subjects. There 
are, for example, eight of them in the piano sonata No. 4 by Beethoven. Section 
Ai is usually known as "exposition”; section B, as "development”; and section 
A», as “recapitulation,” which is an abbreviated exposition with a greater key- 
unification. 

Contemporary composers have developed many individual schemes. What 
they call a “symphony” does not necessarily resemble the classical scheme. 
Unification of all movements of the sonaUi form was attempted by Liszt in his 
"cyclic” piano sonata in B minor. Contemporary composers often have more 
than one ekposition, and the developments are often dissociated from their ex- 
positions. In sohie other cases, each theme undergoes immediately its own 
development, as in the later sonatas of Scriabine. 

Polyphonic forms have schemes of thematic sequence similar to those of 
the homophonic forms. Thus, a fugue with one subject 'corresponds to a theme 
with variations or to a “lower” rondo. A fugue with two subjects is written in 
the same scheme; the only difference is that both subjects appear simultaneously 
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and are temporarily treated as one subject. In other instances, a fugue with 
two subjects (see; The Well-Tempered Clavichord, Vol. II, No. XVIII) is evolved 
according to H^l’s triad, i.e., as thesis, antithesis, synthesis, or: A + B + g> 

The manifold forms of thematic sequence in European musical civilization 
range from continuous repetition of brief thematic structures, which remind one 
of the repeat-patterns of visual arts, like tiles or wallpaper (Chopin wrote much 
"wallpaper" music); through continuously flowing broad linear design, con- 
stantly varied and syntactically dissociated by cadences, like the Gr^orian 
Chant; to the temporal schemes containing no repetitions and embodying 
no syntactical cadcncing before the end, devised by contemporary Germans 
(Schoenberg and Hindemith), recognized as a type of durchkomponierle Musik 
(through-composed music) and adopted by contemporaries of other nationalities 
(Shostakovich). The "through-composed" music is a logical development of the 
so-called "twelve-tone system," where any repetition of any pitch-unit is taboo 
until the whole chromatic set has been exhausted. 



CHAPTER 11 

FORMS OF THEMATIC SEQUENCE 


Forms of thematic sequence can be classified into four main groups: 

(1) groups of direct recurrence; 

(2) groups of symmetric recurrence; 

(3) groups of modified recurrence; 

(4) groups of progressive symmetry. 

Monothematic continuity can be evolved in the form of direct recurrence 
only. In this case the form of thematic sequence is monomial periodicity: 

A + A + A + • • • 

Polythematic continuity based on two subjects can be evolved through all 
four groups! 

Group one: (A + B) + . . . binomial periodicity 

Group two: A + B + A 

Group three: (A + B) + (B + A) 

Group four: A + (A + B) + B 

Polythematic continuity based on three subjects may assume the following 
forms: 

Group one: (A + B + C) + • • . trinomial periodicity 

Group two: A + B+ C + B+ A 

Group three: (A+B+C) + (B+C+’A) + (C-f-A-f-B) 

Group four: A + (A+B) + (A+B+C) + (B+C) + C 

Polythematic continuity based on four subjects may assume the following 
forms: 

Group one: (A+B+C+D) + . . . guadrinomial periodicity. 

Group two: A + B + C+ D + C + B+ A 

Group three: (A+B+C+D) + (B+C+D+A) + (C+D+A+B) + 

+ (D+A+B+C) 

Group four: 

(1) A + (A+B) + (A+B+C+D) + (C+D) + D.i.e., 1+2 +4+2+1 

(2) A + (A+B+C) + (A+B+C+D) + (B+C+D) + D, i.e., 
1+3+4+3+1 

Polythematic continuity based on five subjects may assume the following 
forms: 

Group one: (A+B+C+D+E) + . . . guintinomial pefiodicity 
Group two: A + B + C + D + E + D + C + B+ A 
Group three: (A+B+C+D+E) + (B+C+D+E+A) + 

+ (C+D+E+A+B) + (D+E+A+B+C) + 

+ (E+A+B+C+D) 
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Group four: 

(1) A + (A+B) + (A+B+C) + (A+B+C+D+E) + (C+D+E) + 

+ (D+E) + E, i.e., 1+2+3+5+3+2+1 

(2) A + (A+B+C) + (A+B+C+D+E) + (C+D+E) + E, i.e., 

1+3+5+3+1 

Polythematic continuity based on six subjects may assume the following 
forms: 

Group one: (A+B+C+D+E+F) + . . . sextinomud periodicity 

Group two: A+B+C+D+E+F+E+D+C+B+A 

Group three: (A+B+C+D+E+F) + (B+C+D+E+F+A) + 

+ (C+D+E+F+A+B) + (D+E+F+A+B+C) + 

+ (E+F+A+B+C+D) + (F+A+B+C+D+E) 

Group four: 

(1) A + (A+B+C) + (A+B+C+D+E+F) + (D+E+F) + F.i.e., 

1+3+6+3+1 

(2) A + (A+B) + (A+B+C+D) + (A+B+C+D+E+F) + 

+ (C+D+E+F) + (E+F) +F,i.e.,l+2+4+6+4+2+l 

Polythematic continuity based on seven subjects may assume the following 
forms: 

Group one: (A+B+C+D+E+F+G) + . . . septinomiai periodicity 
Group two: A+B+C+D+E+F+G+F+E+D+C+B+A 
Group three: (A+B+C+D+E+F+G) + (B+C+D+E+F+G+A) + 
+ (C+D+E+F+G+A+B) + (D+E+F+G+A+B+C) + 
+ (E+F+G+A+B+C+D) + (F+G+A+B+C+D+E) + 
+ (G+A+B+C+D+E+F) 

Group four: 

(1) A + (A+B+C) + (A+B+C+D) + (A+B+C+D+E+F+G) + 

+ (D+E+F+G) + (E+F+G) + G, i.e., 1+3+4+7+4+3+1 

(2) A + (A+B+C) + (A+B+C+D+E) + (A+B+C+D+E+F+G) 

+ (C+D+E+F+G) + (E+F+G) + G, i.e., 
1+3+5+7+5+3+1 

The above forms of thematic sequence range from the most elementary 
recurrence to the most refined forms of progressive symmetry. Probably the 
most important characteristic of the latter is the symmetric interpolation of 
subjects. While one subject appears in its last phase, some other subject makes 
its first appearance. Under such conditions the interpolation of events is similar 
to that of interpolation of generations. While somebody is in his infancy, some- 
body else is fully mature, and somebody else is ready to die. The neighboring 
position of subjects of the different ages makes this form closer to the schemes of 
actuality than any other form of thematic sequence. It is also important to note 
that the subjects are symmetrically arranged and form their own hierarchy and 
ranks. In some of the more developed schemes, different subjects appear a 
different number of times in the course of entire continuity, the extreme subjects 
having higher ranks than the middle ones. 



CHAPTER 12 

TEMPORAL COORDINATION OF THEMATIC SEQUENCE 


^T'HE next step in evolving thematic continuity consists of coordinating 

thematic sequence with temporal forms of regularity. The latter represent 
the various forms of duration-groups discussed in the Theory of Rhythm.'^ 

We shall look upon these groups as forms of the temporal organization of 
thematic sequence. They come from four main sources and serve different pur- 
poses respectively: 

(1) The resultants of interference; 

(2) The permutation-groups; 

(3) The involution -groups; 

(4) The acceleration-groups. 

As any type of duration-group may be superimposed upon any form of 
thematic sequence, it is important in selecting a temporal group to consider the 
following points. 

If the form of thematic sequence is simple and such simplicity is to be 
maintained in its temporal organization, the temporal group should be chosen 
from the simplest forms of temporal regularity, such as monomial or binomial 
periodicity. If, on the other hand, it is desirable to introduce temporal refine- 
ments into a simple form of thematic sequence, any other more complex form 
of temporal regularity may be used. In order to make such forms of temporal 
regularity detectable in a monothematic sequence, it is necessary to subject the 
thematic unit, in each of its appearances, to some form of variation. The latter 
may be based on quadrant-rotation, tonal expansion, density, instrumental form 
or modal transposition. 

Under such conditions each appearance of the thematic unit is associated 
with one or another temporal coefficient. Even if the sequence is monothematic 
and the temporal group is a monomial, each appearance of the thematic unit 
is recognizable due to the above-described variations. 

More complex forms of thematic sequence may be coordinated with the 
simplest forms of temporal groups when it becomes desirable to accentuate the 
complexity of thematic sequence by contrasting it with its temporal relations. 
Yet in some other instances the desired form of expression is such that both the 
thematic sequence and the temporal form require refinement and complexity. 

This theory repudiates the academic point of view, according to which some 
themes are so unimportant that they function as mere bridges tying the main 
themes together. If a certain thematic unit is unimportant and insignificant 
and merely consumes time, it should not participate in a composition. Looking 

•See Vol. I, p. 4 to p. 95. 
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upon thematic continuity as an organic form, the only viewpoint we can accept 
is: thematic units have their rdative temporal characteristics under which they appear 
in the sequence. This implies that whereas in one portion of a composition a 
certain thematic unit may dominate over others owing to its high temporal co- 
elHcient, in another portion of the composition the same thematic unit may 
become subordinate owing to its low temporal coefficient and the relatively higher 
temporal coefficients of other thematic units; ultimately, the first thematic unit 
may vanish completely, being overwhelmed by other thematic units (this we 
have already witnessed in the group of progressive symmetry). 

Thus, through selection of temporal coefficients, we can vary the relative 
importance of any one of the thematic units in any portion of a composition. 
If the permanent subordination of certain thematic units is desired throughout 
the entire compo«tion, such thematic units must be assigned to low temporal 
coefficients. 

In the following applications of temporal groups to the forms of thematic 
sequence, T“^ represents the entire period of a composition and T, coupled with 
the various coefficients, represents the relative time-values of thematic units 
in their individual appearances. Thus T is not necessarily one measure, but a 
unit by which the relative durations are represented. In translating the 
into actual measures, additional coefficients are required. These coefficients (or 
coefficient, speaking of each individual case) are coitetant for any one T~*. 

For example, a temporal continuity' group may originally have the 

following; form: T~* = 3T -1- T -f- 2T -|- 2T. At the same time, T may be 
equivalent to T", 2T", 3T", . . . NT.'T Then, in the actual realization of such 
a continuity group, we may have a variety of solutions, depending on the cor- 
respondence we establish between T and T". 

(1) T - T", then: * 3V' + T" + 2T" + 2T"; 

(2) T - 2T", then: T”" - 6V' + 2T" -t- 4T" + 4T"; 

(3) T - 3T", then: - 9T" + 3T" -1- 6T" + 6T"; 

(4) T = NT", then: - 3NT" -1- NT" + 2NT" -1- 2NT". 

We shall now illustrate the coordination of T~^ with the various forms of 
thematic sequence. 


A. Using the Resultants of Interference 

The simplest form of thematic continuity results from coordinating a mono- 
thematic sequence with a monomial form of temporal regularity. 

'I^(A) -AiT-l-A,T + A,TH-. . . 

The same form (>f thematic sequence may be coordinated with a binomial 
form of temporal r^ularity. Then: 

(A) - (AiMT + A, NT) 
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The values of M and N depend on the style-series of the respective compositioh. 
Thus, on being apfdied to series, such a form offers the following four basic 
variants: 


(1) (A) - (Ai3T + A,T) + . . . 

(2) T-* (A) - (AiT + A,3T) + . . . 

(3) T-^ ,(A) - ‘(Ai3T + A,T) + (A.T + A43T) + . . . 

(4) (A) - (AjT + A,3T) + (A,3T + A4T) + . . . 


Further refinement, variety and complexity can be achieved through the 
selection of resultants associated with the respective style of temporal organiza- 
tion. The following are a few examples which derive from the second summation- 
series, and therefore are associated with series in the evolution of style. 


(1) T-* - r4+3: 

T“* (A) - Ai3T -I- A,T + A|2T -|- A42T -|- A»T + A.3T. 

(2) T"^ * r^; 

T”" (A) - Ai3T -I- A,T -|- A,2T -|- A4T + A»T + A.T + A7T + 
+ A$2T -f- A»T -|- Aui3T. 

(3) T-^ - r7+4: 

T"" (A) = Ai4T + A,3T + A,T + A44T + A*2T + A|2T + 

-|- A74T -f- AiT -f- A|3T -j- Aio4T. 


Figure 38. Derive from second summation-series. 


B. Permutation-Groups 

The following illustration refers to permutation-groups. Selecting 3-i-l-l- 
H- 2 -h 2 as an appropriate form of temporal regularity, we shall subject it to 
circular permutations, thus quadrupling the original period of duration; 

- (Ai3T + A,T -I- A,2T -|- A42T) -f- (A»T -1- A42T -|- A72T + A,3T)-F 
-H (A,2T + Aio2T -h Aii3T -H A„T) -|- (A„2T + A,43T + AuT + 

+ Ai,2T), 

Longer forms of thematic continuity are hardly necessary under ordinary 
circumstances. In the above case, one thematic unit makes 16 appearances. 
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C. Involution-Groups 

The use of involution-groups as forms of temporal regularity is of particular 
value, when the proportionate relations between thematic units become the chief 
characteristic of continuity. 

Individual and synchronized involution-groups of different powers can be 
used in sequence as forms of temporal regularity of 

Examples; 

(1) T-^ » (3+1)*: 

T“" (A) - Ai9T + A,3T + A,3T + A4T. 

(2) T-" = (2+1+1)*; 

(A) = (A,4T + As2T + A,2T) + (A42T + A»T + A»T) + 

+ (A72T + A»T + A»T). 

(3) = (1+1+2)* + 4(1 + 1+2); 

T“^ (A) = ( (A,T + A*T + A,2T) + (A4T + ACT + A,2T) + . 

+ (A,2T + A82T + A,4T) ] + (A,o4T + An4T + A,28T). 

Figure 39, Involution-groups of different powers. 

The use of various forms of acceleration (positive and negative) becomes 
necessary when temporal regularity expresses consistent growth or decline. 

In monothematic continuity, a thematic unit either builds itself up with 
each consecutive appearance or goes into gradual decline. 

Examples: 

(1) T"* * 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8; 

T"" (A) = AiT + Aj2T + A,3T + A44T + A^ST + A,6T + 

+ At7T + A* 8T. 

(2) 8 +4 + 2 + 1; 

T"" (A) * A18T + A,4T + A,2T + A4T. 

(3) T-^ = 1 + 3 + 4 + 7; 

T"" (A) = AiT + A,3T + ArlT + A47T. 

Figure 40. Growth and decline in monothematic continuity. 


Each form of thematic sequence may assume various forms of temporal 
coordination, in the same way as indicated for the monothematic thematic 
sequence. In the form of sequence based on more than one subject, an additional 
technique may be used; interference between the number of terms of the temporal 
group and the number of terms of the thematic sequence. This technique is 
appropriate whenever it is de«rabie to obtain a considerably long continuity 
of the entire compomtion, with relatively few thematic units and relatively few 
appearances of the latter. 
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We shall now apply some of the forms of temporal regularity to thematic 
sequences based on two subjects. 

Thematic sequence: (A + B) + . . . 

T-^-3 + 1 : 

(A + B) * Ai3T + BiT + Aj3T + B,T + . . . 

. In this case A is sllways 3 times longer than B. 

T-^ = r^ : 

T“" (A+B) = Ai3T + B,T + Aj2T + BjT + A,T + B,T + 

+ A 4 T + B 42 T + A,T + B,3T. 

In this case the period of A goes into decline, while the period of B grows. 

Thematic sequence : A + B + A. 

T~^ = 3 + 1 + 4' 

T“* (A+B+A) = Ai3T + BT + As4T. 

If B is a bridge, such a temporal group is acceptable; otherwise a different 
variant of the same group would be preferable. For instance: 

T ^ = 3 + 4 -|- 1 ; then : 

T~^ (A+B+A) = Ai3T + B4T + AjT, in which case 
T"^ (Ai + A,) = T-^ (B). 

The use of interference necessitates the recurrence of the entire thematic 
sequence. For instance: 

T-" = 3 + 1; 

T“^ (A+B+A) = (Ai3T + BiT + A,3T) + (A,T + B*3T + A 4 T). 

The use of involution-groups, when applied to thematic sequences, yields 
the forms of proportionate temporal expansion or contraction for each subject. 
Thus A + B coordinated with T~^ = (3+1)* produces the following result: 

T”" (A+B) = Ai9T + Bi3T + A,3T + B,T. 

For opposite effects, the same scheme can be used in reverse, i.e., T~^ =■ 
= (1+3)*. Then: T"" (A+B) « AiT + Bi3T + A,3T + B,9T. 

When more recurrences are desirable in proportionate distribution, involution 
of higher powers becomes necessary. For instance: 

T-* = (3+1)*: 

T"" (A+B) - (Ai27T + Bi9T + A,9T + B,3T) +' 

+ (A,9T + B,3T + A 43 T + B 4 T). 

It is important to study the effects of coefficient-groups upon schemes of 
thematic sequence in direct recurrence as compared to permutation-groups ob- 
tained from the same schemes. 
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For examine: 

Thematic sequence: 3(A + B 4- C); 

T^-2 + 1 +1; 

13(A+B+C) ] - (Ai2T + BiT + CiT) + (A,2T + B,T + CiT) + 

+ (A,2T + B,T + C,T). 

Thematic sequence: (A + B + C)0; 

'r^-2 + 1 +1; 

(A+B+C) O “ (Ai2T + B,T + CiT) + (B,2T + C,T + A,T) + 

+ (C,2T + A»T + B,T). 

Figure 41. Effect of coeffident groups. 

There is a general way of selecting temporal groups, which becomes partic- 
ularly practical for the symmetric schemes of thematic sequence consisting of 
many subjects. As the general characteristic of symmetric groups is reversibility 
from the center, temporal groups constructed on the same principle and with a 
corresponding number of terms fit the respective thematic sequence perfectly. 

Example: 

Thematic sequence: A-f-B-J-C-j-D-l-E-i-D + C-l-B-l-A 

As this scheme has five subjects, it requires a five term temporal group. 
Let it be; >* 4 ^. Then the temporal group assumes the following appearance: 

- 3 + 1+ 24-14- 1 + 1 + 2 4-1 4- 3 

Hence: T^ (A-1-B4-C4-D4-E4-D+C+B+A) - 
- Ai3T + BiT 4- Ci2T + DxT 4- ET + D»T + C,2T + B,T + A,3T.' 

Another important form of correlation of the groups of temporal regularity 
with the groups of thematic sequence consists of the application of involution- 
groups to the permutation-groups of thematic sequence. For comparison’s sake, 
we AaA\ offer an illustration of the application of involution-groups to both 
direct and modified recurrence. 

Thematic sequence: A + B+C; 

- (24-14-1)*: 

T^ (A4-B4-C) - (y\»4T + Bi2T 4- Ci2T) + (A,2T 4- B,T 4- C,T) 4- 
4- (A,2T 4- B,T 4- C,T). 

In this case: Ai ■■ 4T; A* * 2T; A| ■■ 2T: 

B, - 2T; B, - T; B, - T ; 

Cl - 2T; C, - T; C, - T ; 
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Thematic sequence: (A + B + C) O* 

T"" - (2+1+1)*: 

T-^ (A+B+C) O - (Ai 4T + ,Bi2T + Ci2T) + (B,2T + C,T + A,T) + 

+ (C,2T+A,T + B,T). 

In this case: Ai 4T; A* * T; Ai ■ T; 

Bi ■ 2T; B, « 2T; B| - T; 

Cl + 2T; C, - T; C, - 2T. 

Figure 42. Application of involution groups. 

This case yields a greater temporal variability with respect to each individual 
subject. 

D. Acceleration-Groups 

Schemes of thematic sequence based on progressive symmetry are diversified 
enough to be used in temporal uniformity. In the cases of extreme refinement, 
however, other forms of temporal regularity may be used. 

Example: 

Thematic sequence: A+(A+B) + (A+B+C) + (B+C) + C. 

Here each subject appears three times, and the total number of terms is 9. 
For this reason any temporal group connsting of 9 or 3 terms, and therefore not 
causing interference, can be used. 

T“* - T ; 

T~" (A, B, C progressive) * AiT + (A,T + B,T) + (A,T + B,T + CiT) + 

+ (B,T + C,T) + C,T. 

T“^ - 1 + 2 + 3; 

T"^ (A, B, C progressive) = AiT + (A,2T + Bi3T) + 

.. + (A,T + B,2T + Ci3T) + (B,T + C,2T) + C,3T. 

In this case: Ai = T ; A| = 2T; A* -= T ; 

Bi « 3T; B, - 2T; B, - T ; 

Cl - 3T; C, - 2T; C» - 3T. 

T-^ - (2+1+1)*; 

T"^ - (A, B, C progressive) - Ai4T + (A,2T + Bi2T) + 

+ (A,2T + B,T + CiT) + (B,2T + C,T) + C,T. 

In this case: Ai -> 4T; Aj ■= 2T A* 2T; 

Bi « 2T; Bj « T Bi - 2T; 

Cl - T ; C, - T C, - T . 

Figure 43. Application of involution groups. 

The last case offers a characteristic rank arrangemept of the individual 
subjects. 

This 'discussion gives the student sufficient information to enable him to use 
his own initiative in evolving more elaborate forms of temporal coordination of 
the thematic sequence. Forms of temporal r^larity coming from diffoent 
sources and different series riiouki be thoroughly analyzed and studied. 
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INTEGRATION OF THEMATIC CONTINUITY 


TN order to integrate thematic continuity in accordance with a. temporally- 
coordinated form of thematic sequence, it is necessary to transform thematic 
units into subjects (themes) and their modifications, and to correlate such 
thematic groups with a group of key-axes. 

Each of the above defined operations can be performed by means of special 
techniques. 

A. Transformation of Thematic Units into Thematic Groups 

An exposition of a subject (theme) or its modification constitutes a thematic 
group. The subject itself, or theme, can be defined as the maximal thematic unit, 
i.e., a thematic unit at its maximal duration. 

As we have seen before, the period of a subject varies in its different ex- 
positions. If the subject is composed as the maximum of a thematic unit ap- 
pearing in respective continuity, it can later be subjected to temporal modifica- 
tions, such as shortening of its period. 

In the thematic sequence with 3 subjects and 9 thematic groups in pro- 
portionate distribution, each subject has 3 thematic groups corresponding to 
3 expositions. Thus, in a scheme: (Ai4T + Bi2T + Ci2T) + (A22T + BjT + 
-fC2T) + (A82T+B8T + C8T), Ai constitutes subject A; Bi constitutes subject 
B; and Ci constitutes subject C — since all three subjects have their maximal 
temporal coefficient in their first exposition(indicated by the subnumeral 1). Hence: 
A* and Az are the shortened variants (temporal modifications) of subject A; 
B2 and Bs are the shortened variants of the subject B; and C2 and C8 are the 
shortened variants of the subject C. 

Let us assume that the T of this scheme corresponds to 4 measures, or 
T = 4T". Then subject A must be composed from its respective thematic unit 
as A16T"; subject B, from its respective thematic unit as B8T"; and subject C 
has, in this case, the period equivalent of B, i.e., C8T". 

If the case under discussion is evolved on the basis of ^ series, then the 
actual transformation of thematic units into subjects may be realized in the 
following form : ^ 

A16T" = 4(4T"); 

B8T" - 2(4T"); B8T" = 4(2T"); 

C8T" = 2(4T"); C8T" = 4(2T"). 

Let us take another scheme having different proportions from the one we 
have just discussed. Let it have two subjects whose time ratio is 3. Then; 
Ai9T + Bi3T + A23T + B2T. Here, too, Ai and Bi constitute the original 
subjects (as having maximal coefficients of duration), and A2 and B2, their 
respective modifications. Thus A2 and B2 appear to be the temporal contractions 
of Ai and Bi. 
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Assuming T = 4T", we obtain the following thematic groups: 

A = 36T"; Aj = 12T"; 

B *= 12T"; B, - 4T". 

The transformation of thematic units into subjects may be realized in the 
following form: 

A = 9(47"): B=3(4T") 

Now we shall take a case where the full subject does not appear in its first 
exposition. Let the scheme of thematic continuity be:(A+B+C) + (B+C + A) + 
+ (C+A+B)i and the temporal coefficient-group be: 3 -f 1 -f- 2. 

Then: (A,3T -t- BjT + Ci2T) + (B,3T + C,T -1- A,2T) + 

-I- (C,3T + A,T + B,2T). 

In this case: Ai = 3T; A* = 2T; As = T ; 

Bi = T ; Bi = 3T: Bs = 27; 

Cl = 2T: C, - T ; Cs = 3T. 

Thus each thematic unit has a maximal duration in a different exposition. 

Therefore: 

Ai s A; Bi s B; Cs s C. 

This means that the full form of subject A appears in its first exposition, 
after which modification of this subject takes place; that the full form of subject 
B appears in its second exposition, and therefore B in its first and third exposi- 
tions is a temporal contraction of the original B; that the full form of subject C 
appears only in its last (third) exposition, and therefore C in its first two ex- 
positions appears in the form of temporal contractions of the original C. 

B. Transformation of Subjects into their Modified Variants 

A subject can be modified with respect to its two basic components: time 
and pitch. 

1. Temporal Modification of a Subject. 

Temporal modification of a subject affects, its period, but not the form of 
its temporal organitation. The various thematic groups of a subject, corres- 
ponding to the different expositions of it in thematic continuity, are the tempor- 
ally-contracted variants or portions of the original. 

Our immediate technical problem lies in the definition of the method by 
which temporally-contracted versions of the original subject may be obtained. 
The shortening of the subject can be accomplished in two different ways: 

(a) by reducing the value of the duration-unit; 

(b) by dissecting the subject into its original thematic units, or even shorter 
fragments, and by unng such units instead of the entire subject. 
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The first technique must be applied in full accordance with the style of 
temporal organization of the subject. If such style is associated with 2 or any 
multiple thereof, the coefficient of contraction must be 1/2, 1/4, . . if it is 
associated with 3 or any multiple thereof, the coefficient of contraction must be 
1/3, 1/9, . . . ; in the case of hybrid series, any of the multiples constituting 
such a series can be used as the coefficient of contraction. For example, if tiie 
set of coefficients controlling temporal organization of thematic continuity is 
associated with 6, not as the determinant of the f series but as a product of 2 
by 3, either 1/2 or 1/3 may be used as the coefficient of contraction. It is also 
apiMTOpriate to rely on any of the members of one summation-series if one of its 
members is the determinant. 

For example, a temporal organization evolved from r 54.3 can be contracted 
by means of such coefficients as 1/3, 1/5, and also 1/2 or 1/8, as 2 and 8 participate 
in the same (first) summation-series. 

Empirically this form of temporal contraction can be performed directly in 
musical notation. In Symphonic Rhumba* by Paul Lavalle, a student of this 
system, the entire subject consisting of 64T", is contracted in its second ex- 
position by the coefficient 1/2, thus resulting in a 32T" structure. The style of 
the temporal organization of this composition is a hybrid of f and I- series. 

The second technique consists of fragmetUation of the subject. Such.frs^- 
mentation must be performed in accordance with the characteristics of the 
respective temporal structure. In some cases the thematic unit itself may be 
dissected further into the units of measures (T")* The most perfect results of 
fragmentation of the subject are obtained in all cases where temporal coefficients 
are the terms of an involution-group. 

While performing the fr^mentation of a subject, it is important to consider 
which particular fragment is most appropriate for a certain exposition. With 
regard to this, we offer the following method of selection: if a fragmentary ex- 
position of the subject is at the beginning (or close to the beginning) of the 
entire thematic continuity, it is preferable to use its first fragmetU; if such an 
exposition of the subject is located in the center (or close to the center) of the 
entire thematic continuity, it is preferable to use the middle fragment of the 
subject; if a fragmentary expontion of the subject appears at the end (or near 
the end) of the entire thematic continuity, it is preferable to use the last fragment. 

yft shall demonstrate this technique in practical application. Let us apply 
it to the case of three subjects in direct recurrence where the temporal coefficients 
are (2 + 1 + !)*• Then: 

(Ai4T + B,2T + Ci2T) + (At2T + B,T + C,T) + (A,2T + B,T + C,T). 

This calls for the following forms of fragmentation: 

A2T - BT - 5|I. CT - 

'^Pierformed by the N. Y. A. Symdioay on ^ny under Frank Black, and by the NBC 
WNYC 8-11-40 and later by the NBC aym- Symphony under Leopold Stokowtki. 
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Then, considering the requirements stated above, we acquire the following 
scheme of fragmentation, related to the sequence of thematic groups: 


Ai r 


1 


As I 1 


(Variant l) 


As 1 I 


Ai r 


1 


As I 1 


(Variant II) 


As I 1 

Figure 43. Fragmentation schemes. 

This can be expressed as follows: 

Var. I: Ai4T + . . . + Aj(Ti + Tj) + . . . + A|(T» +T 4 ) 

Var. II: Ai4T + . . . + A,(T, + T.) + . . . + A,(T, + T4) 

Variant I may be preferable because of its symmetry. Likewise: 

Bi I 1 Cl r" ' I 

Bs I 1 Cs 1 1 


Bs 


Cs 


r — ^ 


Figure 44. A symmetrical variant. 
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The entire thematic continuity (using Var. I for A) cati be expressed as 
follows: 

(Ai4T + Bi2T + Ci2T) + (A,TiT, + B,Ti + C,T0 + 

+ (A,T,T4 + B.T, + C,T.). 

We shall now apply this technique ta43uee subjects in circular permutations, 
and have T - (1+2+1)*. Then; (A,'P+ B,2T + CiT) + (B,2T + C,4T + 
+ A,2T) + (C.T + A,2T + B,T). 

This scheme requires the following forms of fragmentation: 

A2T B2T ^ C4T 

AT - BT - CT = 

These forms of fragmentation may be graphically presented as follows: 


Ai 1 — 

1 

Bi r— 

Ag r~" 

1 

Ba 1 

Aa r“ 

1 

Ba 


Cl I 1 

Ca I I 


Ca 


Figure 45. Forms of fragmentation. 


The entire thematic continuity can be represented as follows: 

(AiTi + Bx2T + CxTi) + (B,2T + C,4T + A,2T) + (C,T« + A,2T + B.T^. 

Forms of progressive symmetry yield perfect results from the subjects of 
equal period, like T(A) » T(B) ~ T(C) » . . . ; nevertheless fragmentation is 
ap{dicable to such cases as well. 
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Let us take the form of progressive symmetry based on three subjects, and 
let us subject A, B and C to the same form of fragmentation: 2 + 1 + L Then: 

Ai - 2T - Ti +T,; A, - T - T, A, - T - T 4 ; 

Bj - 2T - Ti + Tj; B» - T - Tf B| - T - T 4 : 

Cl - 2T - Ti + T,; Cl - T - Ti Ci - T » T 4 . 

The entire continuity assumes the following appearance: 

AxTiT, + (A,T, + BiTiT,) + (A.T 4 + B,T, + CiTiT,) + 

+ (B,T4 + C,T,) + C,T4. 

One of the most fruitful forms of fragmentation is the one which creates 
individual characteristics in the temporal behavior of the subject and, at the 
same time, offers temporal symmetry for the entire thematic continuity. For 
example: 

Ai - 2T; Aj - T ; A, - T ; 

Bi - 4T: Bj = 4T: Bi - 4T; 

Cl - T ; C, - T : C, - 2T. 

This scheme of fragmentation can be arranged into a form of sequent temporal 
symmetry. For example: 

AiTiT, + (A,T, + Bi4T) + (A.Ti + B*4T + CiTi) + (B,4T + C,T,) + 

+ C,T,T4. 

In this case subject A, in its consecutive groups (expositions), undergoes 
an increasing fragmentation (decline) ; subject B remains constantly at its maxi- 
mal duration (period) in all its consecutive groups (expositions); and subject C, 
in its behavior, reciprocates subject A, i.e., its consecutive groups (expositions) 
undergo a decreasing fr^mentation. 

Many other schemes of fragmentation can be evolved for the various forms 
of thematic sequence. The preceding illustrations are sufficient to start the 
future composer on his way to further exploration. 


2. Intomtional Modification of a Subject. 

The process of fragmentation of a subject can be combined with intonational 
modification of it. Intonational modification takes place even in the absence 
of fragmentation. The experience of our musical past shows that when a subject 
has several expositions, in the course of die entire thematic continuity, it usually 
undergoes intonational modification. These modifications depend on the char- 
acter of the musical culture, on its technical equipment in harmony, composition, 
etc. In plain chant, for example, intonational modification results in the modal 
variation; in the 18th Century — ^in “muncal curls" of the Baroque, i.e., in the 
excessive use of melismas; in Wagner and his successOTS — ^in reharmonization; 
and even before Winner— in modulatory key-changes. Thus, in the traditional 
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8(Miata fbnn the early 19th Century, the second subject, usually appearing in 
the iey of dominant in the exposition,' reappears in the key of the tmiic in the 
recapituIati(Hi. 

With the technical equipment in the possession of a student of this theory, 
numerous intonadonal modifications can be applied to the successive expoadons 
of a subject, thus making possible a sufficient 'variety even when the same subject 
reappears many dmes. 

Among the techniques devised for the intonadonal modification of a subject, 
these are most essential: 

(a) permutation of pitch-uhits within thematic units or within the entire 
subject: such permutations affect M, H and as well as CP; 

(b) modal transposition and scale-modification in general ; thisisaccomplished 
by direct change of accidentals; 

(c) tonal expansion; 

(d) quadrant rotation: geometric and tonal inversions; 

(e) variations achieved by means of directional units and other resources 
of melodic figuration (chromatization of the original, which is not 
chromatic, is one of the most important techniques) ; 

(f) variation of ^ tension, which is equivalent to reharmonization. 


It is advisable to use the above resources very sparingly in order not to 
overwhelm the listener, to whom an overabundance of technical devices may 
appear chaotic. The best path to follow within such limitations is to leave some 
of the subjects without any intonadonal modifications, and to subject others to 
individually specialized techniques. For instance, a certain theme A may be 
modified in the course of its various expositions with respect to quadrant rotation ; 
another theme B may be left without any changes whatever; while a third theme 
C may be subjected, in its consecutive expositions, to modal variations, etc. 

Betides the temporal and the intonadonal modifications of a subject, other 
forms of modification take place in the course of thematic continuity. These 
other modifications are based on the techniques of instriimental resources, and 
are ine'vitable in every composition. . As this matter was sufficiently discussed in 
the Composition of Thematic Units* and as we are now not discusting the tech- 
nique of orchestration, initiative in uting instrumental resources, as the tech- 
nique for modifying a thematic group, must be left to the composer. He can 
make his decision on the matter oi distributimt of density, instrumental forms, 
dynamics, attack-forms, etc. 


•See p. 1279 ff. 
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C. Axial Synthesis of Thematic Continvity 

Axial 8 )mthesi 8 corre 8 pond 8 to intonadonal coordination of thematic con* 
tinuity on the baeie of the eelecdon of key*axe 8 for all thematic giroups ae they 
appear in final continuity. 

In claeeical music the key-axes followed what are known as tonic, dominant, 
subdominant, mediant, etc. Academic theorists prescribe such a key-selection. 
But the point is that a great many clasacal themes were based on the arp^gio 
forms of major and minor triads, i.e., Si(5) and St(5) and their inversions, and 
for this reason such rules are of no consequence today when the forms of tonality 
are so diversified. Yet in the case of clasacal composers, rules or no rules, such 
a key-selection is thematic; and that is what really counts. 

As an example we may refer to Beethoven’s “Pathetique” piano sonata 
where the second subject of the first movement is based on Ss(J) ; the first subject 
of the second movement has a harmonic arrangement in the three upper parts 
of an Si(J); and the first subject of the final movement is also based on an ar- 
peggio of 81 ( 4 ). This in itself would not be of miy consequence. But it is to be 
noted, first of all, that it is very typical of Beethoven to build important melodic 
patterns on the instrumental forms of S{\); and secondly, such a choice on his 
part is thematic and not based on any academic prejudice. Indeed, in the above 
mentioned Sonata in C-minor, the key-sequence of the first movement follows 
the pitch-units of cSt(5), i.e., c, eb and g. The first subject is in C-minor (with 
c-axis as the pedal point in the bass) ; the second subject is in El^-minor; the third 
subject is in Eb-major — ^and so is the following subject. At the end of what is 
usually called an expontion, there is a bridge in G-minor. The introduction is 
in C-minor. 

This type of evidence leads us to the conclusion that to regard any system 
of key-axes as universal, is basically wrong. The only correct way to select a 
key-axis system is to derive such a system from the thematic material of in- 
tonation, which, being individually different in each particular case, results in 
an individual key-axis system for each individual compontion. The intonational 
interdependence between some important thematic unit, or master-inttem of 
melody or harmony, and the sequence of key-axes is a necessary characteristic 
of intonational unity of style. An excellent example of such unity — overlooked 
by all critics and analysts — ^is the intonational interdependence between the 
key-sequence of the second section of the first subject and the master-pattern 
of the subject with which “Venusberg” music begins in Wagner’s overture to 
Tanmhatuer. The pattern is based on the symmetry of the (four tonics), 
or a diminished seventh-chord, if you wish. 

To follow sudi- a principle of thematic interdependence of intonations 
between the part and the whole, is to select a set of pitch-units from a character- 
istic thematic unit, and to assign such a set as a s^tem of key-axes. 

It is necessary to indicate at this pmnt tiiat the real key-axes do not always 
coincide with the officially established tonalities. If a subject or a thematic 
group appem in the d« of a natural C-major, and the next portion of continuity, 
or tte next thematic group, represents tte position (Q) of that group, key-axes 
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are on c in both cases, though the second thematic group acquires four additional 
accidentals (4tr). The reason for this is our definition of scale and axis-trans* 
position, as offered in the Theory of Pitch-Scales* We consider a scale with a 
c-axis, though read c — db — eb — f — g — ab — bb, which happens to be 
Phrygian (i.e., d»), in the key of C. 

So long as the composer adheres to the method of key-axis selection, through 
thematic interrelation of intonations, the concrete choice of an individual key- 
system is his. 


•See Vol. I, p. Ill to p. 125. 



CHAPTER 14 

PLANNING A COMPOSITION 


i 1 chief practical advantage of scientific planning over intuitive creation 
^ lies in the fact that, regardless of the value of intuition per se, scientific 
planning, can be accomplished at any time and is independent of inspiration. 
For this reason, scientific method is more to be associated with professional per- 
formance, as such performance requires the achievement of high quality with 
regard to time consumed. Intuitive creation is beyond the artist’s control. He 
cannot guarantee the amount of time which will be required in order to write 
a certain composition, nor can he guarantee the quality of the prospective work; 
moreover, even though the first two requirements may be satisfactorily fulfilled, 
the character of the work, when completed, may not possess the required charac- 
teristics. 

The elements of an intuitively conceived composition, in actuality, are not 
elements, but a priori synthesized complexes. Their fitness is a matter of chance, 
and the remolding or fitting of such complexes, in order to meet specific require- 
ments, usually calls for considerable effort. 

Planning of a musical composition begins with ‘‘time.” But “time” is one 
of the most elusive notions of humanity. Contemporary physics is lost in the 
maze of “times” it has created to solve its problems — the maze of definitions 
and classifications of time with respect to motion. But in addition to ail these 
concepts of “subjective” and “objective” time (with which the student may 
acquaint himself through the lucid presentation by Sir Arthur Eddington in 
The Nature of Physical World) there is a concept of “psychological time” which 
we encounter in our daily existence. 

Empirical time with which the composer has to deal, like everything else 
the composer has to deal with, has two sides. One aspect is physical, constitutes 
the excitor and is subject to measurement; the other, psychological, constitutes 
the reaction and is subject to experience. The quasi-objective, physical or clock- 
time, as encountered by the composer, is but an artificially isolated fragment of 
temporal manifold. This form of empirical time constitutes a concept by which 
events and their sequence are measured. It is conceived as one-dimensional and 
empirically irreversible. 

When we think we reverse time, in actuality we only reverse the course of 
events. The direction of [perceptible time remains irreversible. In the end, every- 
thing is subjective, as we cannot perceive time as such, but only as temporal 
configurations (events), taking their course in time. We perceive music as motion 
because there are in music continuous changes of temporal configurations. But 
we know from physics that motion perceived as “continuous” (in the mathe- 
matical sense) actually consists of an infinite number of phases, each of which, 
taken by itself, is stationary. 


[13511 



1352 THEORY OF COMPOSITION, PART II 

The phyacal constitution of music, as perceived temporally, is not the 
composer’s concern, as he deals with the perceptive side of muac, its psychological 
form, which is always a continuum. The only knowledge of practical importance 
to a composer, involves two concepts of time: the physical and the psychological. 
The phyacal time of musical composition is measured by the clock. The psy- 
chological time of musical composition is measured by the degree e/ saturation 
of physical time, by the temporal configurations of sound (or sound in its rdation 
to silence). 

We know from a study of psychology that the intensity of a reaction is in 
direct relation to the frequency of impulses stimulating such a reaction. Ex- 
perience shows that it is equally true of reactions to impulses of a more complex 
form. If we look upon the subjects of a musical compoation as complex impulses, 
the frequency of such “thematic impulses" has a similar effect upon the formation 
of psychological reactions. The effect of hearing a few thematic groups, each 
characterized by a relatively high temporal stability in a relatively long period 
of “physicar’ time, produces an effect of psycholc^cally “empty” time, i.e., 
time during which few events take place, or “uneventful” time. The opposite 
may also be true. The effect of time being eventful is due to the presence of many 
thematic impulses in a relatively brief period of clock-time. In this case, time 
appears to be saturated with events. 

It follows from this reasoning that the length of a relatively short musical 
composition (as measured by the clock) psychologically largely depends upon 
the degree of its thematic saturation. This is the basis on which rests the quan- 
titative characteristic of musical composition, i.e., the number of subjects and 
thematic groups necessary to produce certain effects contemplated by the com- 
poser. 

Crowding of events into a relatively brief time-period was successfully ac- 
complished in the polyphonic compositions of the 18th Century in the form of 
stretto, which is a form of thematic overlapping. In J. S. Bach’s Fugue No. 5, 
WeU-Tempered Clavichord, Vol. II, the entire composition consists of successive 
groups (expositions) with systematically progressive overlapping. The interval 
between the theme and the reply contracts itself in the following way: 12t -f 8t -f 
-f- 4t -f* 2t; this contraction is carried out in both major and minor, major pre- 
ceding minor. 

Temporal saturation achi^ed by means of overlapping of the thematic 
groups is quite an ancient device. It was successfully empbyed by the Roman, 
Lucius Apuleius in his novel “The Golden Ass.” 

Thirty years of my own life have been devoted to a study of temporal 
structures as they appear in various phenomena, including literature, plays, 
cinema, and munc. I would like to refer to two examples of the temporal satura- 
tion of musical form, as they appear in two of my compositions for [xano. One 
of them is “Heitnc Poem” from “Five Pieces, Op. 12.”* In this compoation, 
which i^uires only three minutes 6f performance, events are so crowded that 
even experts greatly overestimate the actual clock-time of performance. In 

*Pnfaliilie(t by U.SJ5.R. State PuUiihiiig Dept, and in UniverMd Editioa of ^^enna. 
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another composition, "Sonata-Rhapeody, Op. 17," events, besides being numer- 
ous, tempordly overlap one anotiier and merge (me into another— -one event 
taking smother’s place (like the "dissolve" in cinematic montage). This com- 
position, in its temporal structure, more resembles a novel than a sonata. It at- 
tempts to project a whole epoch into 9 minutes of performance.* 

1 shall add to the observations above that it is a virtue to make a brief 
coniposiUon appear more eventful than its cl<x:k-time period would seem to per- 
mit, but that the opposite is the greatest sin a composer can commit. 

The planning of a musical composition can be generally accomplished in 
10 succescuve stages: 

(1) Decision as to the clcxk-tinie duration of the entire composition. 

(2) Decision as to the degree of temporal saturation. 

(3) Decision as to the number of subjects and thematic groups. 

(4) Decision as to the form of thematic sequence. 

(5) Temporal definition and distribution of thematic groups. 

(6) Organization of temporal continuity. 

(7) Composition of thematic units. 

(8) Composition of thematic groups. 

(9) Intonational coordination (axial synthesis) of thematic continuity. 

(10) Instrumental development. 


A. Clock-time Duration of a Composition 

Clock-time duration of a composition represents its dimensional aspect. 

In architecture we define the space needed for a structure by the type of 
structure we plan to design. It may be an office building of many stories, it may 
be a cathedral, it may be a one-family house, or it may be a tent. 

Likewise, in music, we define the necessary amount of cl(x;k-time, depending 
on the type of composition. An opera may (xxupy several hours of performance; 
a cantata or an oratorio may (Kcupy a half or a whole of the concert program; 
a symphony usually lasts between 20 and 40 minutes; short instrumental or 
vocal compositions range from one to ten minutes; cues in radio-plays often are 
only a few seconds long. Thus, the first deciaon the composer has to make 
(X>n<%ms the temporal dimension of a composition. If the form is "cyclic," i.e., 
consisting of several movements (like sonata, suite, symphony, oratorio, opera), 
the duration of the total composition must be determined first. 

The next step consists of the definition of a common duratiem unit. It is 
my belief that in order to achieve 'perfect temporal coordination of the whole, 
it is necessary to work out the entire compositiem from homogeneous temporal 
units instead of the customary "tempo” noodifications. It is over-optimistic for 
a composer to expect a performer or conductor to achieve the tempo he had in 
mind. Most performers are neglectful of the metronome indications (xovided 

*SomUa-Ria^u4y, Of. It for piano solo, has ovcrwhelmiiw power, and liaa been p erf o rmed 
been widely acmmM by critice (siaoe its 5nt. on qnnpboaK programa. (Ed.) 
performanoe in 1925) aa a compoaition (rf 
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by Ibe composer. For this reason the most {»actical thing to do is to establish 
ont tempo for the entire composition (even if it cmiabts of several movements), 
and -to iM-oduce the apparent effects of mobility by assigning different coefficients 
of duration to the common duration-unit (t). Thus, one subject, or movement 
will appear in a fast tempo because the coefficient of duration is one, i.e., t' >■ t; 
another subject will appear in an intermediate tempo due to the respective 
value of the coefficient of duration (t' «■ 2t; t' 3t); . . . In the same way 
the effect of a very slow tempo can be achieved by uang a still greater coefficient 
of duration, such as t' * 4t; t' = St; t' = 6t; . . . 

I used this form of notation instead of the tempo changes in my Symphonic 
Rhapsody, October (1927), and found it very profitable. In this particular com- 
position, the shortest t' — t » ^ and the longest t' 16t J . Of course, 
ultimately, t (the original duratioh-unit) has to be defined by the clock and, 
together with all forms of t' (derivative duration-units), translated into the 
appropriate symbols of musical notation. Thus, for example, if the total duration 
of a composition is 3 minutes, and t » 1/4 second, such a composition contains 
180*4 - 720 t. 

B. Temporal Saturation of a Composition 

Temporal saturation is in direct relation to quantity of thematic groups. 
This is true of both monothematic and polythematic continuity. 

Thus, a monothematic composition consisting of one thematic group has a 
minimum of temporal saturation. Among the numerous compositions of this 
kind, J. S. Bach’s Aria on the G-string for Violin can be mentioned as an out- 
standing example. Such forms belong to the category of "through-composed” 
music and have been extensively exploited by our outstanding contemporaries. 

It must be obvious to students of this system that an extensive tem{>oral 
form, which is monothematic and homogenous, can be easily accomplished by 
means of various forms of interference. Its intonation can be evolved from any 
of the sources, such as MP designed from a scale or a set of scales, from a plotted 
melody (in this case being the entire composition), from melodization, rhyth- 
micized harmony, counterpoint, etc. 

Higher degrees of temporal saturation can be achieved either through the 
development of thematic groups, or through introducing more subjects. 

Temporal saturation of a subject depends on the quantity of attacks. Sub- 
jects containing more attacks must be conmdered more saturated subjects. Thus, 
for example, if two adjacent movements of the same composition (as in a suite) 
have the same total period and are bodt monothematic, there is still a way to 
make one of tiiem appear longer, i.e., by assigning to this particular movement 
a greater number of attacks. 

In order to produce mi effect of conmderable saturation in a monothematic 
composition, it is necessary to evdve a number of thematic groups from the 
subject. This can be accomi^shed by various means, sudi as geometrical in- 
versums, modal transpositbns, tonal expansions, rduumonizationB, instrum«ital 
variations, etc. 
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In polythematic compontions, a considerably higher degree of temporal 
saturation is due to the presence of a greater number of subjects. In this case, 
while each of the subjects may have a more limited number of thematic groups 
than is necessary in monothematic continuity, the appearance of a higher degree 
of temporal saturation may nevertheless be produced. 

Further increase of temporal saturation in a pdythematic composition can 
be accomplished either by increasing the number of subjects, or by increasing 
the number of expositions of each subject without increamng the number of the 
latter. 

C. Selection of the Number of Subjects and Thematic Groups 

After the composer has made his decinoii as to the form of temporal satura- 
tion of the prospective compoution, his next step involves selection of the number 
of subjects and thematic groups. There are several situations which may be 
encountered in this selective process. 

The first question is: shall all subjects have only one thematic group. The 
second question is: shall all subjects, or only some of them, have more than one 
thematic group. The next question is: how many thematic groups shall each 
subject have respectively. The last question implies the dominance of certain 
subjects over others, as the subject which has more thematic groups will ipso 
facto become a stronger thematic impulse. 

Interrelations of the number of subjects and their respective thematic 
groups become a problem of temporal ratios. For example, the composer has 
decided to have two subjects: A and B. He wants A to dominate over B in 2 -i- 1 
ratio. Then the number of thematic groups of A is 2, and the number of thematic 
groups of B is 1. Under the same ratio, however, the absolute quantity of thematic 
groups can be doubled, tripled, quadrupled, etc. Then the composer would have 
the following possible forms of selection: 

2A, B; 

4A, 2B; 

6A, 3B; 

8A, 4B; 

In each cafte there are several forms of distribution of the thematic sequence, 
but this we shall discuss later. 

Now let us imagine that the composer has arrived at the decision to have 
four subjects: A, B, C and D. The next decision he has to make concerns the 
selection of a quadrinomial ratio. Suppose he chooses: 3 -4- 1 2 -l- 2 for A, B, 

C and D respectively. Then he may select any of the following schemes, re- 
presenting the absolute quantities of thematic groups and equivalent to the 
above quadrinomial ratio: 

3A, B, 2C, 2D; 

6A, 2B, 4C, 4D; 

9A, 3B, 6C, 6D; 

12A, 4B, 8C, 8D: 
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It is easy to see that either the number of subjects in a omnpoaition dom> 
inates the number of thematic groups, or the number of thematic groups 
dominates tiie number of subjects. In planning this particular aspect of a 
musical imposition, we may arrive at various propositions which will prove 
valuable in different situations. For example, we may arrive at a condition 
(useful in a certain q)edal case) in which the maximum number oi thematic 
groups of (me individual subject must not exceed the total number of subjects — 
so that in the event of three subjects, n<me of the subjects is allowed to have 
more than three expositions. 

This is just an indication of the type of situation which the composer is 
compelled to work out for himself in each individual case. My system does not 
circumscribe the composer’s freedom, but merely points out the methodological 
way to arrive at a decision. Any decirion whicdi results in a harmonic relaticm 
is fully acceptable. We are opposed only to vagueness and haphazard speculation. 

Other illustrations of the conditions which control the relation of Ae number 
of subjects and their expositions. 

(a) The quantity (ff exposition corresponds to the order of appearance of 
the subject: 

Three subjects; A, B and C. 

If the sequence is A + B + C for the subjects alone and does not in- 
volve the problem of temporal distributicm of all thematic groups, then 
A, appearing first, is assigned to one exposition; B, appearing next, 
is assigned to two expositions; C, appearing last, is assigned to three 
expositions, i.e.. A, 2B, 3C. 

(b) The same proposition can be reversed; 3A, 2B, C. 

(c) The quantity of exposition of each Eubject is one half of the total number 
of subjects: 

Four subjects: A, B, C and D. 

2A, 2B, 2C, 2D, as I - 2. 

(d) The quantity of exposition for each respective subject js assigned on 

the basis of the arithmetical mean. Let us have 3 subjects, and let the 
number of expositions of the subject B be an arithmetical mean. Let 
A have four expositions, and let C have one half of this number; then 
B acquires 3 expositions, as: _ 3. Then the quantities of respective 

expoeiticn are: 4A, 3B, 2C. 


D. SsLBcnoN OP A Thematic Sequence 

After the number of subjects and the quantity of their respective expositiims 
have beai defined, we obtain the total numba* of thematic groups. The next 
procedure deals with the form oi thematic sequence into which all die thematic 
groups must be arran^^. 
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Each individual case of the number of subjects and their respective exposi* 
tions oifeiiB several possible forms of distribution. Let us start with a simple 
case first. Suppose die thematic selection is: 2 A and B. In attempting to match 
the possible forms of distribution mth the above quantities, we acquire the 
following solutions: 

(a) Ai + B + A*; 

(b) Ai + A| + B : 

(c) B + Ai + Aj. 

Obviously, case (a) is preferable because it offers a symmetric arrangement. 

Under the same binomial ratio we may have: 4A and 2 B. These can be 
distributed in the following manner: 

(a) (Ai + Bi + A|) + (Ai + Bj + A^) ; 

(b) (Ai + A, + Bi) + (B, + A, + A4); 

(c) (Bi + Ai + A|) + (Ai + A 4 + B*) ; 

(d) Ai + Bi + Bj + Ai + Ai + A4. 

The first three cases are desirable since they are symmetric. 

Let us discuss another case: 3 A, B, 2 C, 2 D. This is a more elaborate quan> 
titative group and requires a more elaborate distributive form. In order to 
evolve a symmetric form of distribution of the sequence, we must assign sym- 
metric places to each letter individually: 

A ... A ... A 
B 

C . . . . C 
D . . . . D 

In this case perfect symmetry is impossible, as B has no recurrences to recip- 
rocate. But forms of nearly perfect symmetry are possible: 

(a) Ai -h Cl Di -|- B -|- Ai -f Di -|- Ci + Ai 

(b) Ai -f- Di -I- Cl -I- B + A, -H C, -I- D, -I- Ai 

(c) Ai -f- Cl -|- Di -|- Ai H- B -|- Di -|- Cl -i- Ai 

(d) Ai -h Di -I- Cl -i- Ai -b B -f- Ci -b Di -f- Ai 

As soon as these quantities are doubled, symmetry becomes possible: 6 A, 
2 B, 4C, 4D. 

(a) (Ai -b Cl -|- Di -|- Ai + Di -b Cl -f- Ai) + Bi -J- Bi -f- 

+ (A 4 -b Cl + Di -f- Ai -|- D4 -h C4 + Ai) 

(b) (Ai + Cl + Cl ■+• Ai -h Di -(- Di -b Ai) + Bi -b Bi + 

+ (A 4 -H Di -I* D4 + Ai •+• Cl -|- C4 + Ai) 

(c) (Ai + Bi + Cl -b Ai -1- Di -f- Di Ai) + Ci -J- Ci H- 

+ (Ai •+• Di -b Di -b Ai -J- Ci -1- Bi -f- At) 

(d) (Ai + Cl Cl -b Ai -1- Bi -(- Di -1- Ai) -|- Di + Di + 

+ (Ai + Di + Bi -b Ai -b Ci -b Ci -b Ai) 
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Let us now distribute the case: 4 A, 3 B, 2 C. 

A ... A A ... A 

B B B 

C . . . C 

From this we obtain the following forms: 

(a) (Ai + Bi + Aj) + (Cl + Bj + C*) + (A* + B| + A 4 ) 

(b) (Ai + Bi + Cl + A*) + Bj + (Aj + C| + B» + A 4 ) 

Inititative in constructing symmetric forms of distribution is the ability 
which composers must cultivate. 

The composer can also make his choice directly from the forms of thematic 
sequence as they were presented in chapter 9 of Part Two of the Theory of 
Composition. Of course, such schemes have a pre-conceived quantity of ex- 
position for each subject. 


E. Temporal Distribution of Thematic Groups 

The sum of durations of all thematic groups constitutes the duration of the 
entire composition. As each subject may have one or more expositions, the 
temporal coefficient of each subject, at first, must include all the expositions 
of such a subject. The temporal ratio consists of the number of terms corres- 
ponding to the number of subjects. 

Thus, a thematic selection of A and B requires a binomial time ratio, regard- 
less of the number of expositions of each subject. Temporal ratio in this case 
expresses the relation of the period of ail expositions of A to the period of all 
expositions of B. 

The simplest instance of temporal relations is that in which all the expositions 
of all subjects have the same period. In such a case, the dominance of some 
subjects over others is expressed solely through the number of expositions of 
such subjects in relation to other subjects. 

In a scheme of 4 A -f 2 B, with identical periods for all expositions of A 
and all expositions of B, the ratio of temporal dominance of the subject A over 
subject B is still 2 . Assuming that the thematic sequence of this composition 
is symmetric, we obtain the following as one of the possible schemes of temporal 
distribution: 

(AiT -h BiT -I- A,T) + (A,T -|- B,T -|- A 4 T) 

Such a scheme can be expressed as: » 4A4T -|- 2B2T. The realization 

of this scheme consists of division of the period of the entire composition by 6 . 
Assuming that T~^ » 3 ^ninutes, we obtain the following period for each ex- 
position: ■« 30 seconds. 

As the total duration of this comporition consists of 4A and 2 B, we can 
define the total duration of A as 4/6 and the total duration of B as 2/6. 
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In other words, if the te^^)oral ratio is 2 -i-l for the two subjects, A takes 
2/3 and B takes 1/3 of the entire composition. This reasoning is based on the 
fact that 2+1 <>>3, and therefore the 2+1 ratio belongs to -f series. 

Now if we should decide that the total period of A equals the total pedod 
of B, such a decision would imply a different temporal distribution. In this 
case, then, (4A) = ( 2 B). Hence: j”* = = 90 seconds. Then the 

duration of each exposition of A is; A * ■^- «= 22*5; the duration of each ex- 
position of B is: B am 45 . But this is true only if ail the expositions of A 
have an identical period, and all the expositions of B have their own identical 
period. In some cases, the various expositions of one subject may have different 
temporal coefficients. Then the number of terms in such a ratio equals the num- 
ber of expositions of its respective subject. 

Let 3 + l+ 2+ 2be the temporal coefficient group for the four expositions 
of A, and 3 + 1 , the coefficient group for the two expositions of B. As 3 + 1 + 
+ 2+2=8 and the period of 4A = 90, we find the following periods for the 
individual expositions of A: 

T(Al) = am = 33 1; 

T(A,) = jyt = = 11 1: 

T(A,) =J^=^ = 22i; 

T(A4) =i^i=^ = 22 i: 

Likewise the periods of the individual expositions of B appear as follows: 

T(B0 = ^ = -4A - 67 i;. 

T(Bj) = 

Now we can represent the entire temporal scheme of this composition in 
seconds: 

T~" = Ai33‘75 + Bi67‘5 + A, 11 -25 + A, 22*5 + B,22*5 + Ai22‘5 

As the period of 4A equals the period of 4B, we can represent this also in 
the ratio equivalents, by multiplying 3+1 by 2 . T~^ = Ai3T + Bi 6 T + AjT + 
+ A,2T + B, 2 T + A 42 T. 

In chapter 11 (Temporal Organization of Thematic Sequence), we discussed 
many possible approaches in translating thematic sequences into temporal ratios. 
In the present discussion, we are primarily concerned with subdividing the entire 
period of the composition into temporal ^tions corresponding to the individual 
expositions, subordinated to a certain form of temporal organization conceived 
a priori. 

This makes it posable to proceed with the planning of a composition in a 
different sequence. For example, we can take some temporal group, assume its 
total duration to correspond to the duration of the whole composition and its 
single terms, to tlie successive exporitions. After this we can proceed with the 
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selection of the number of subjects and their expositions. The latter must be 
in some simple correspondence with the number of terms of the temporal group. 
Often such groups offer more than one practical lK>lution. In such a case the 
decision of the composer must be based on the desired d^:ree of temporal satura- 
tion. 

Many of the resultants of interference, particularly the r' which derives 
from ternary and quaternary synchronization, serve as practical temporal groups 
for such a procedure. 

To illustrate this, let us take 1^31^4 + 7. This group consists of 12 terms, 
which permits numerous solutions for the different number of subjects and 
thematic groups. This resultant consists of the following terms: r' 3 ^ 4^7 » 
- 12+9-1-3-1-4-1-8-1-6-1-6+8-1-4+3+9-1-12. 

Assuming that our composition consists of two subjects, and both subjects 
have the same number of thematic groups, we acquire 6 expositions for each 
subject since ^ » 6. Then two basic forms of continuity become possible: 

(a) direct recurrence: 

A1I2T + Bi 9 T + A, 3 T + BrfT + A,8T + B,6T + A46T + 

+ B48T + Ai 4 T + B, 3 T + A. 9 T + B.12T; 

(b) symmetric recurrence: 

A1I2T + Bi 9 T + A, 3 T + B, 4 T + A,8T + B,6T + B46T + 

+ A48T + B, 4 T + At 3 T + B49T + Ael2T. 

The same temporal group can be applied to three subjects, in which case 
each subject acquires 4 expositions, as 4. 

Two forms of thematic continuity: 

(a) direct recurrence: 

A1I2T + Bi 9 T + Ci 3 T + AHtT + B,8T + C,6T + 

+ A«6T + B,8T + C, 4 T + A43T + B49T + C4I2T; 

(b) symmetric recurrence (taking the first two of the O circular permuta- 
tions and inverting them about the axis) : 

Ail2T + Bi 9 T + Ci 3 T + B| 4 T + C|8T + A»6T + 

+ A16T + C18T + B, 4 T + C43T + B49T + A4I2T. 

As twelve is divisible by four, we can apply this temporal group to four 
subjects. This time, however, some subjects will dominate others. 

We shall evolve our thematic sequences by arranging the letters in such a 
symmetry that four letters are supplemented by two of them, producing a group 
oi six terms. By inverting this group about its temporal axis, we will obtain 
all 12 thematic groups for four subjects. In order to make A and B dominate 
over C and D, we shall repeat A and B after all four letters appear. This produces 
the following form of thematic sequence: (A+B+C+D+A-j-B) + 

+ (B+A+D+C+B+A), in whidi there are 4 A, 4 B, 2 C and 2 D. 
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This thematic continuity assumes the following form: 

Ail 2 T + Bi9T + Ci3T + D, 4 T + A, 8 T + BrfT + 

+ Bi 6 T + Ai 8 T + D,4T + Cf3T + B^OT + A 4 I 2 T. 

In this case, the temporal dominance of A and B over C and D is due not 

only to the number of expositions of A and B but also to the total periods of 

these subjects: 

(A) - 12 T + 8 T + 8 T + 12 T - 40T 

(B) » 9T + 6 T + 6 T + 9T - 30T 

(C) - 3T + 3T » 6 T 
T"* (D) - 4T + 4T - 8 T 

An analogous treatment can be applied to the form of thematic sequence 
and continuity in which C and D become the dominant subjects. This requires 
the following arrangement of the thematic sequence: (A+B+C+D+C+D) + 
+ (D+C+D+C+B+A). In this case, thematic continuity assumes the follow- 
ing form: 

A 1 I 2 T + B|9T + C,3T + Di4T + C, 8 T -f D, 6 T + 

+ D 16 T + C, 8 T + D 44 T + C 43 T + B,9T + A,12T. 

The temporal relations of the subjects appear as follows: 

(A) - 12T + 12T = 24T 
T^ (B) - 9T + 9T - 18T 

(C) - 3T + 8T + 8T + 3T - 22T 

(D) - 4T + 6T + 6T + 4T = 20T 

In this case the temporal dominance is more or less neutralized. 

It is easy to see how such temporal groups, in their application of successive 
expositions, can be made useful in monothematic continuity — in which case 
they would influence the temporal relations of the different expositions of the 
same subject. 

In all the above illustrations, T may represent any desirable duration-group. 

One point concerning the general distribution of temporal groups remains 
to be discussed: the distribution of climaxes. 

A musical compontion may not contain any climaxes at ail, or it may have 
one or more climaxes. Once it has one or more climaxes, proper distribution of 
the latter in thematic continuity becomes of utmost importance. 

The problem of the distribution of climaxes is not limited to the climaxes 
appearing at the very beginning or the very end of a composition. It is the in- 
termediate climaiM, appearii^ in the course of continuity, that require such 
distribution. The number of such climaxes (i.e., appearing in the course of con- 
tinuity) is one less than the number of terms in the temporal ratio required for 
the respective distribution. Thus, a continuity containing one climax requires 
a binomial time ratio. The ratio itself must bel<Mig to the family to which the 
temporal structure of the entife composition belongs. Thus, in the ^ series 
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type of temporal structure, the position of the climax is determined by the ratio 
34-1, i.e., the climax appears at the banning of the last quarter of the entire 
compoation. Likewise in a structure based on f series, the ratio 5 4- 3 determines 
the poation of the climax, i.e., the climax appears at the beginning of the sixth 
eighth. It is always advisable to use the original form of the binomial — in which 
the first term has greater value than the second. 

For the same reason two climaxes require a trinomial ratio, which ratio 
must be used in the form in which the values progressively decline. 

In a structure based on series, the respective trinomial must be: 24-14-1. 
Then the first climax appears at the beginning of the third quarter, and the 
second climax, at the beginning of the fourth quarter. Likewise, in a structure 
associated with series, the trinomial should be: 3-f-3-l-2. The respective posi- 
tions of climaxes in this case are: the first climax begins with the fourth eighth, 
the second climax, with the seventh eighth. 

Indicating climax by the symbol Cl, we can express the two preceding cases 
as follows: 


(a) 


2T 


(b) -g- 


+ Cli-|-|-l-CU-f 
-Cli-|-^-|-Cl,-|-^. 


The placing of the climax between the time-values means that the actual 
time for the climax (and its extension) is borrowed either from the preceding 
or the following term ; and in some cases, the climax may itself extend over both 
(i.e., the preceding and the following) adjacent terms. 

By taking temporal ratios with more terms, we can distribute more climaxes 
respectively. Thus, a temporal quintinomial becomes the tool for distributing 
four climaxes. For example, in the structure based on -f series, 2-f2-l-2-l-l-l-l 
(which is one of the general permutations of the original quintinomial 2-fl-f 2-|- 
-fl-f2 represented in declining values) offers the proper form of distribution 
of the four climaxes: 


^ -1- Cli ^ -1- Cl, -1- ^ -h Cl, -I- T + CL -f ? 


Another basic form of the distribution of climaxes is based not on the in- 
dividual ratios, but on proportions, i.e., on the equalities of ratios. This form of 
distribution of climaxes contributes the utmost temporal harmony to the entire 
composition. 

Proportions are acquired in .the forms of distributive involution-groups, i.e., 
squared and cubed binomials, trinomials, etc. In this case, the number of terms 
in the involution-group determines the number of climaxes. 

In a temporal structure based on ^ series, climaxes can be distributed as 
(3-1-1)*, i.e., at 9T -I- Qi -I- 3T -h Cl, -f- 3T -f Cl, -f T; in which case the com- 
mon denominator of these values is 16. 

In a temporal structure based on f series, climkxes can be distributed as 
(5-1-3)*, i.e., as 2ST -|- Cl, + 15T -|- Cl, -|- 1ST -|- Cl, -h 9T. Here the common 
denominator equals 64.' 
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If the entire continuity is evolved from one or another type of acceleration- 
series, its climaxes can be distributed according to such a series. For example, a 
continuity consisting of 32T and evolved from the first summation-series can 
have its climaxes distributed as follows: 13+8-1-5-1-3 + 2 + 1, i.e., 13T + 
+ Cl, -j- 8T + Cl, + 5T + Cl, + 3T + Cl, + 2T + Cl, +T. 

This discussion leads us to the conclusion that the composer has to make 
his decision with regard to desirability of climaxes, their number and distribution 
before he completes the final planning of the temporal organization of continuity. 

The means by which the competition of climaxes can be accomplished does 
not belong to this section and will be discussed later. 

F. Realization of Continuity in Terms of t and t' 

Subjects and their expositions vary not only in their temporal dimensions, 
but also in the dimensions of their duration-units. The dimension of duration- 
units may be in either direct or inverse relation to the dimension of the respective 
subject or its thematic groups. Nevertheless, once the dimension of a duration- 
unit for a certain subject is decided upon, it remains constant through all its 
expositions. As previously remarked, the duration-units from which the different 
subjects are constructed must be either identical or in simple relations with 
each other. 

The original duration-unit (being at the same time the common denominator 
of the entire continuity) is designated as t, and all other duration-units of the 
same composition, as t'. 

If the entire compontion is associated with f , -J, f, or other series of 
this class, the coefficients of duration for the various forms of t' usually acquire 
such factors as 2, 4, 8, . . . If the composition is associated with f, f, or 
other series of this class, the factors of t' usually are 3, 9, 27, . . . It is in this 
sense that one subject may be constructed from t as a duration-unit, another 
from t' s 2t as a duration-unit, and still another from t' = 4t as a duration-unit. 

Once the respective t iR translated into time equivalent, like 1/4 sec., all 
other forms of t' can be relatively defined, and ultimately, all forms of t and t' 
can be represented in musical notation. 

Thus, for instance: 

t'(A) •= t * 1/4 sec. “ }\ ; 
t'(B) - 2t = 1/2 sec. - ; 
t'(C) “ 4t * 1 sec. * J . 

Before composing any rhythmic patterns of duration-groups for the res- 
pective subjects, we have to know the total number of duration-units in each 
particular subject taken at its maximal pi^Hod. 

Let us take a new scheme of three subjects; e.g., 

T“*(A) » 16T; t'(A) - t - 1/4 sec. 
r^(B) - 16T: t'(B) - 4t - 1 sec. 
r^(C) - 16T; t'(C) - 2t - 1/2 sec. 
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Then: 

T(A) - 16t; 

T(B) - 4t'; 

T(C) - 8t'; 

Hence: 

r^(A) - 16t .16 - 2S6t ; 
T‘^(B) - 4tM6 = 64t'; 
r^(C) - 8tM6 - 128t'. 


In clock'time, all three subjects have the same period of 64 seconds; but 
psychologically the degree of temporal saturation varies with each subject, B 
representing the geometric mean of the remaining two subjects. Thus, psych- 
ologically, the most eventful subject (if we use the same rhythmic pattern of 
durations for all three subjects) is A and the least eventful is B. 

To illustrate this in the simplest imaginable way, we shall assign T » r 44.3 
to be the thematic duration-group for ail three subjects. Then: 

T'(A) - 16T 
r(B) - 4T 
T'(C) - 8T 

This means that A has a recurrence of the thematic rhythmic pattern 16 
times. Such a recurrence can be of exact or modified form. The 16 nKxlifications 
can be evolved on the basis of four circular permutations of the second order: 

(8+l)+(2+l+l) +(1+1+2) +(1+8) 

I I \ I 1 


ai bi Cl di • 


I ' " I 

as 

Figure 44. TiA) » 16T. 

Subject B has only 4 recurrences of the thematic rhythmic pattern. The 
latter may have either 4 direct recurrences or four circular permutations of the 
first order. 

Subject C has 8 recurrences of the thematic rhythmic pattern. The latter 
may have either 8 direct recurrences, or four circular permutations of the first 
order with symmetric duplication: 

abed, beda,' edab, dabc, 
dabc, edab, beda, abed Or: 
abed, beda, edab, dabc, 
ebad, bade, adeb, deba. 
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If we count the number of impulses (which correspond to the individual 
terms or attacks of the thematic rhythmic pattern) in each subject individually, 
we acquire the following comparative table of temporal saturation for A, B and C. 

As T ■ 10a, the respective quantities of attacks (impulses) appear as 
follows: 

T'(A) ■ 10a* 16 ■ 160a; 
r(B)»10a*4 ■ 40a; 

T'(C) ■ 10a*8 ■ 80a. 

Similar reasoning can be applied to subjects constructed from different thematic 
rhythmic patterns as well. 

G. CoMPOsraoN OF Thematic Units 

We have had a thorough discussion of this matter in chapter one of this 
book.* Here we simply approach the subject from a different angle. In our 
first discussion of the composition of thematic units, we put stress on the flexibility 
and the adaptability of thematic units to temporal expansion and contraction. 
When we approach the temporal structure of thematic groups from the viewpoint 
of the entire continuity of the composition, we have to evolve rhythmic patterns 
of duration-groups in such a manner that they will satisfy the total duration of a 
respective thematic group as it is expressed in terms of t'. This means that the 
form of a duration-group, iA its total period, must equal the total time-period 
assigned for the respective thematic group. The same concerns the possible 
number of attacks which may result from the application of a thematic duration- 
group expressed in definite t'-units. 

For example, if a thematic group consists of 20t', only certain forms of 
duration-groups are satisfactory. The easiest way to find such duration-groups 
is by finding the possible multiples producing 20 as a product. Such multiples are: 

(a) 5*4 “ 20; hence: r 5 + 4 ; 

(b) 2<S*2) “ 20; hence: 2r5+2: 

(c) any 5T of the series; 

(d) any 4T of the series. 

The composer may also use his initiative in modifying various duration- 
groups in such a way that the sum of duration-units satisfies the case. 

For example: 

r5+3 “ 3-i-2-Hl-|-3-fl+2-i-3 ■ IS; 

The modified veraon achieved by the addition of 5, and distributed sym- 
metrically (2 -f 1 -1- 2) : 

T - 3 -I- 2 -H 3 -I- 4 -I- 3 -I- 2 + 3; 
or: r7+2 ~2+2+2 + i + l+ 2+2 + 2^li‘, 


•See p. 1279 ft. 
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the modified veraon achieved by the addition of 6, and distributed symmetrically 

(2 + 1 +1 + 2 ): 

T-4 + 2+ 2+ 2+ 2+ 2+2+4. 

Examples of section F may serve as additional illustrations. 

In a composition which contains climaxes and in whose scheme of temporal 
organization such climaxes are distributed a priori, it becomes necessary to pre- 
compose such climaxes for the respective subjects. 

We have seen in the Theory of Melody* that the melodic climax is a pitch- 
time maximum and is preceded by a resistance. We shall discuss here other 
important resources which produce climaxes. 

As the main forms of resistance consist of rotary or centrifugal patterns, 
such patterns may be conceived as the bass of harmony (expressing some constant 
harmonic function and, thus, defining the tonal cycles, for instance) ; they either 
remain as bass or may be transferred into soprano (after the respective har- 
monization is completed). Another form of resistance produced by harmony 
consists of a group of tensions and releases, with an ultimate tension for the 
climax. Since centrifugal forms represent some of the most powerful forms of 
resistance, harmonic climaxes can be achieved by using such progressions as 
produce the respective configurations — ^for example, all cases of upper harmony 
ascending against a descending bass, or a pair of divei^ng harmonic strata. 
This, by the way, is one of the favorite devices of Beethoven, an example of which 
can be found in the third theme (Eb-major) of the first movement of the piano- 
sonata, Pathetique. In such forms, harmonic climax is represented by the max- 
imum interval between the strata, usually coupled with a high dynamic degree 
(f or ft). 

In addition to growth of tension of the harmonic structure and the diverging 
patterns of strata in motion, density plays an important role as a climax-builder. 
As the form of resistance, density either grows consistently or with delays, but 
reaches its climax at its maximum (i.e., the highest degree of density corresponds 
to a climax). As tension can be expressed not only through the growing com- 
plexity of harmonic structures, which appear in sequence, but also through 
harmonic intensification of melodic climaxes (i.e., by making such climaxes 
become higher harmonic functions), the latter also become the climactic resources 
of the entire thematic texture. 

Dynamics as such is a powerful tool for building resistances and climaxes. 
The first is accompliriied by the progressive or delayed growth of dynamic 
degrees (such as crescendo or pp < mf + p < f -i- mf < ff) ; and the second, by 
sustaining the highest dynamic degree reached (ff in this case) by the resistance. 

The ultimate climactic effect can be achieved through a combination of the 
above described devices, such as high teusion of harmonic structure accompany- 
ing melodic climax (which in itself represents a high degree of harmonic tension) 
coupled with high dynamics and high denaty. 

•Sse Vd. I, p. 279. 
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Counterpoint can be successfully uited for develojung resistances in the form 
of a group of diverging melodic trajectories. 

The oblique patterns in both harmony and counterpoint are useful in build- 
ing the intermediate, secondary climaxes. 

The period of a climax must represent a definite portion of the respective 
thematic group, and may even occupy the entire group. 

To sustain a climax means to sustain the climactic conditions. Nevertheless, 
it is psychologically unavoidable that the intensity of climax goes into decline, 
as the receiving apparatus accommodates itself to the respective degree of the 
impulse relatively quickly. For this reason prolonged climaxes, in actuality, 
cannot be continuously climactic. 

Since time periods, preceding climaxes, usually contract with each succesuve 
climax, the climactic periods themselves, though gaining in power, must neces- 
sarily contract. 

H. Composition of Thematic Groups 

In a thematic continuity which is planned from the duration of an entire 
composition, the chief problem of the composition of thematic groups lies in the 
distribution of intonational modifications. These, as stated before, are ap- 
proached from the point of view that each subject, in its successive expositionp, 
is varied through one specified technique. The main point to be discussed here is 

the planning of the number and forms of intonational modifications depenc’s 
Isjwn th*e pre-set form of thematic continuity. 

If each subject appears in the entire composition only once, no modifications 
have to be planned at all. If a certain subject has three expositions, another 
subject has two, and still another subject has one, the planning of intonatiohal 
modifications concerns only the first two subjects — and even then there are only 
two modifications to be planned for the first subject and only one for the second. 

Thus, the composition of thematic groups for a pre-planned form of thematic 
continuity can be carried out with a minimal expenditure of the composer's time 
and energy. 

When intonational modifications require an increase of attacks in certain 
expositions of a subject, the individual duration-values of the original become a 
split-unit group. This permits retention of the rhythmic characteristic of the 
respective subjects. 

All the necessary techniques by which intonational modifications can be 
performed have been fully described in the preceding chapters. 

The sequence of modifications of each subject as it appears in its succesnve 
expositions must grow from simple to complex. 

I. Composition of Key-Axes 

This subject, having been previously discussed, concerns us for the present 
only insofar as the number of key-axes has to be defined and distributed. 

The number of thematic groups does not have to equal the number of key- 
axes. After the number of thematic groups is establiriied and the form of con- 
tinuity specified, the composer has to make his decision about the number of 



1368 


THEORY OF COMPOSITION, PART II 


key*axcs. Such a dccimon should be based on some one of die three fundamental 
approaches: cither (a) vary the key-axis with each Thematic Group; or (b) vary 
the key-axis with each recurrence of the same Thematic Group; or (c) change the 
key-axes at points detcTmincd by some structural subdivision of the entire con- 
tinuity; for example, according to the symmetric groupings of die various re- 
currences (i.e., expositions) of the various Thematic Groups. 

Although its exploitation so far by composers has been very limited, the 
technique of symmetric recurrence of key-axes produces effective results. Ex- 
amples of such symmetry would be: (a) Key I + Key II -t’ Key I; or (b) Key 
I -1- Key II -H Key II + Key I; or (c) Key I -1- Key II -|- Key III + Key II -f- 
■f Key I. All that is required is that the recurrences of the same key be sym- 
metrically arranged. 

In composition of systems of key-axes all the methods previously discussed 
for use in handling theihatic sequences arc applicable: direct recurrence, sym- 
metric recurrence, modified recurrence, and progressive symmetry. Note that 
such thematic sequences applied to key-axes need not be the same schemes 
(although they may be) as those controlling recurrence of other Thematic Groups; 
it is only the method of composition of sequences that need be the same. 

Here are some examples of the ways in which conditions of the three basic 
approaches mentioned above can be met by synchronizing a sequence of Thematic 
Groups with a sequence of Key- Axes: 

(a) The key-axis changes teith the entrance of each Thematic Croup 
(Supposing that the sequence of Thematic Groups is one of direct recurrence of A + B ;) 

AinKeyl +BinKeyII +AKeyin +BIC|fyIV +... (etc.) 

(Supposing that the sequence of themes were a modified recurrence scheme, or (A + B + C) 
O (permuting clockwise), the requirement could be met by either of the following variations: 
Var. I below, changing to a new key each time; Var. II, exhilnting five different keys recurring 
symmetrically; that is to say, the sequence of keys is symmetric, while the sequence of themes is 
one of modified recurrence, and the two are superimposed:) 

Var. I: (A Key I + B Key II + C Key III) + (B Key IV + C Kfey V + A Key VI) + (C 
Key VII + A Key VIH + B Key IX); 

Var. II: (A Key I + B Key II + C Key III) + (B Key IV + C Key V + A Key IV) + (C 
Key III + A Key II + B Key I). 

(6) The key-axis does not change until a Thematic Group reappears 
For a direct recurrence sequence of themes, A + B + C: 

Var. I:(A+B +C)KeyI + (A +B +C) Key II + (A +B -t-C) Key III + . ..; 

Var. II: (A +B +C) Key I + (A +B +C) Key II (A +B +C) Key I; 

For a progressive symmetric scheme of thematic sequence: A + (A +B) + (A +B +C) + (B +C) 
+ C: 

Var. I; A Key I + (A +B) Key II + (A +B +C) Key III + (B +C) Key IV + C Key V; 

Var. II: A Key I + (A +B) Key II + (A +B +C) Key III + (B +C) Key II + C Key I. 

(c) The hey-axis changes at points determined by some structural subditisiou of the wtule continuity 
For a modified recurrence group, (A +B +C) Q , the key-changes mig^t be pre-set for every 
Third Thematic Group, for instance, and the pattern of key-change could either be a single 
series.(Var. I below) or exhibit symmetry (Var. II below): 

Var. I: (A-i-B+C) Kej* I (B-|-C-»-A) Key II (C-i-A+B) Key III; 

Var. 11: (A -|-B -hC) Key I -|- (B -|-C-t-A) Key II -|- (C -|-A-(-B) Key I. 
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J. Ikstrumental Composition 

Instrumental composition of the entire musical piece in detail depends a 
great deal on its purpose and instrumental combination. For example, the idea 
of a composition being an “etude" or a “concerto" implies that a high degree 
of virtuoaty is required of the performer (whether individual or collective). 
A composition written for a b^inner must be instrumentally simple. The idea 
of an ensemble or orchestra implies richness and diversity in the utilization of 
instrumental resources. 

The basic approaches to instrumental composition of the entire continuity 
are as follows: 

(a) the degree of complexity of the instrumental form of a subject is in 
direct relation to the complexity of its other components; 

(b) the degree of complexity of the instrumental form of a subject is in 
inverse relation to the complexity of its other components; 

(c) the degree of complexity of the instrumental form of a subject is in 
oblique relation to the complexity of its other components. 

The meaning of the term “oblique," as it is used in paragraph (c) of this 
discussion, represents a variable instrumental form (variable with respect to 
its complexity) applied to a subject whose other components are of constant 
complexity. 

The degree of instrumental complexity can be determined by the number 
of attacks, by the variety of their forms and by the general diversity of instru- 
mental resources. The degree of complexity of other components is determined 
by the complexity of temporal and intonational forms in a broad sense. 

Empirically, it is never difficult to determine whether the subject is simple 
or complex, and to what degree, when we make such an evaluation on the basis 
of comparison with other subjects participating in the same composition. 

It is highly desirable to specify the characteristics of instrumental forms 
with respect to each subject and its succe^ve expositions individually. Then 
we may arrive at highly diversified schemes of instrumental composition where 
one subject, being simple, acquires a progressively increasing instrumental 
complexity; another, being of intermediate complexity, acquires instrumental 
forms of corresponding complexity; still another subject, being complex, acquires 
a progressively decreasing instrumental complexity, etc. 

Much of the success in composing depends upon the extension of the general 
method used in all branches of this theory, i.e., the method of regularity and 
coordination, and that is what the Theory of Rhythm basically represents. 

The next two chapters are devoted to practical applications of this theory 
to monothematic and polythematic composition. 



CHAPTER IS 

MONOTHEMATIC COMPOSITION 


A MONOTHEMATIC composition, having one subject and one or more 
expositions, can be evolved from any technical source, which in this case 
contributes its major component. The major component must be looked upon 
as the dominant characteristic of the subject. The selection of minor com- 
ponents, their style and form of coordination with the major component, is 
subject to the composer's choice. 

A monothematic compointion, with one exposition constituting the entire 
piece, hardly requires the use of any elaborate form of variations. A mono- 
thematic composition with more than one exposition obviously depends on the 
variations. Variations, as such, come from different sources, and may influence 
temporal, intonational or textural patterns. The selection of quantities and types 
of variations, as well as the distribution of the latter, are left to the composer’s 
discretion, as by now the potential composer is sufficiently equipped to use his 
own initiative in selection. 

I shall illustrate the final synthesis of monothematic composition in such a 
way that the student will be supplied with samples based on different technical 
sources. For such illustrations, I shall use my own compositions which have 
been produced through the use of this system. I shall supply the student with 
technical data only to the extent to which it is necessary in each individual case, 
as these compositions should serve also as material for analysis. 

My own compositions will be supplemented by reference to the works of 
my students, whose compositions were also produced through the use of this 
system. 


A. “Song’ *from "The First Airphonic Suite’’ (1929) 

(Composed for the space-controlled theremin with sound amplification and 
a large symphony orchestra. It had its {u’emiere in November 1929 in the 
Masonic Hall in Cleveland and was later performed in Carnegie Hall in New 
York. Both performances were given by the Cleveland Symphony under 
Nicolai Sokoloff, with Leon Theremin as soloist.) 

The "Song” is a monothematic composition, with one exposition and a 
partial recurrence of the beginning of the subject. The subject is “through- 
composed’’ music, for it is based on one continuous melody, originally plotted, 
and then harmonized. Here melody is the major component. 

*ln the original sketch for piano and the version for Thersminvox and Piano, this is called 
“Melody" instead of “Song”. (Ed.) 
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MELODY 

for Theremiavox and Piano 
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poMHt. attmpo 



HawToik, 

Figure. 45. Mimothemalic composition with mdody os major component (concluded). 
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B. “Mouvement £;lbctrique et Path6tique” (1932) 

(Compoaed for the space-controlled therein and piano). 

Tliis pie(% is a monothematic compontion, whose subject derives from a 
plotted melody. Later the melody was subjected to harmonization. The features 
of melodic structure are: pedal points, successive climaxes, temporal i»K paiiMf>iTff 
and extractions of the thematic rhythmic patterns and a few geometrical in- 
versions. 

Pedal points have special significance in this case, as the theremin provides 
a txe of infinite duratix without renewal of attack. 

MOUVEMENT ELECTRIQUE ET PATHETIQUE 


for Thereminvox and Piano 




Copjnlgbt 1945 by Call Fbcher, Inc. 

Figure 46 . A numotkematic composition whose subject derives from a plotted mdody. 



Fipurt 46. A monotkematic composition vthose svbjicl derives from a plotUd melody 

{continued). 
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Figure 46. A monothmatic composUion whose subject derives from a jetted mdody 

(continued). 
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Ftgttre 46. A momMmuHc composition ibhose sul^ect dorms from a plotted melody 

icoHtinued^. 



Figure 4o. A tmmolhemcUic comppsiUon whose subject derives from a phtted melody 

(continued) . . 
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Figure 46 A monothematic composition whose subject derives from a plotted mdody 

(concluded), 

C. ‘Tuneral March*’ for Piano (1928) 

(American premiere by the League of Composers in 1930). 

In this monothematic composition, the Ttiajor component of the subject is 
harmony. There is no independent melody. What appears to be the melody is a 
combination of instrumental and melodic figuration. There is a partial recapitula- 
tion of the beginning, only in a climactic form. The harmonic structure itself 
is a symmetric superimposition of the *^^2 • Si is Bb and Sn is C#. The building 
up of the strata occurs gradually thus giving the listener an opportunity to adapt 
himself to the 2. For this reason, the beginning, based on Si, seems to be in Bb 
and the very end, based on Sn, seems to be in C# Minor. 


MARCHE FUNEBRE 

Joseph Schillinger 



Figure 47. A monothematic composition with harmony as major component 

(continued). 




Figure 47. A monothematic composition with harmony as major component 

(continsud),. . 




ydC: 





Qjr 'f i 




■jBT 




Figure 47. A monothematic composition with harmony as major component 

{concluded). 


D. “Study in Rhythm I” for Riano (1935) 

This monothematic composition is based on a subject consisting of 12 
measures in 7/8 time, and has four expositions evolved in quadrant rotation: 
® + <3) + ® + All expositions have the same period. 

In spite of the title, the subject’s major component is strata-harmony : Z » 2S. 
The structure of the lower stratum is: Sj 4+3 (used in clockwise poritions); 
the structure of the upper stratum is: Sn » 5+5. The progression consiste of a 
random arrangement of 4i and 3i, made to produce 12 H: 1"^ — 4+3 +3+4+ 
+3+4+4+4+3+4+4. The transformations in Sj are consistently clockwise, 
and the transformations of Sn consist of binomial regularity of the clockwise 
and the counterclockwise alternation. 

The chords, reading by the lower stratum, are: F + Db + Bh + G + Eb + 
+ C+Ab+E + C+ A + F + Db. 

Quadrant rotations were obtained from F as the axis of inversion. 

Ti represents an introduction conristing of Hj; the next 12 T® represent 
the first exposition; the following three expositions ® 12T + (§) 12T + ® 12T 
arc followed by a coda, which consists of 5T and represents a repetition of the 
preceding measure in a slowing down pace; it is based on one H, which is the 
first choril of the subject. 

' The temporal thematic pattern of this comporition is evolved from the 
simplest elements of series. Melody, which in its first three expositions uses 
only the chordal functions of Sn, is based on T ■ (4+2+1) + (2+1+4). If 
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we denpiate the first trinomial as a and the seccmd as b, the whole subject ap- 
pears as fdlows: (a-j-b+b+a) -f- (b+a-fa-f b) -H (b-f-a+a+b). TTie harmonic 
accompamment follows the sune scheme as melody. Its temporal thematic 
pattern is: T - ([IJ-1- lHrl-l-2-fl-l-l)-|-(l + l-f-2-|-H-l +0D); 
its instrumental form is based on single attacks tiiroughout the oitire onn- 
position. In the third erqxwtion, it is varied by the sfdit-unit groups. Melody 
has three instrumental fcMms. The first form, consisting of single-attack sequoice 
of Sii, is fdlowed by the second form, which is a double-attack sequence, com- 
bined with octave-couplii]^. These two forms are evenly distributed in the first 
exposition. The second exposition is based on the first form. The third exposition 
is based on. the second form. The fourth exposition is a variation combining 
the first two fortns with tbe split-unit groups. The tones which appear as aux- 
iliary, in reality are the chordal functions of Si; the presence of lading units 
c(Hnbined'with splitting of durations attributes to the last exposition the character 
of melodic figuration. 


(l) r* of the subject. 




Fiptri 48. ef the subject. 
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“STUDY IN RHYTHM” I 


Moderate 


{ 




Joseph Schillingefr 



Oqiyr^t 1945 by Carl Fucher, Inc. 

Figure 49. Major component is strata-harmony 2 » 35 (ceyil»fi«ed)> 




Figure 49. Major component is strata-harmony 2 >- 25 {continued). 




Figure 49. Major component is strata-harmony X ^ 2S {continued). 
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Hot. 16, 10SB, How York 


Figure 49. Major component is strata-harmony ^ 2S {concluded). 


E. ‘*STin>Y IN Rhythm II” for Piano (1940) 


A two-part instrumental interference is the major component of the subject 
in this monothematic compoution. Its source is the rs. 4 . 3 . Each term of the 
resultant is broken into single t-units. Thus the athtck^^up appears as follows: 
A 3+2-hl+3-|-l+2-h3. By distributing the attacks through two parts and 
through the durations, we obtain a doubld cycle of rs+y, ^ interference makes 
the 7 terms of r appear twice: 


(a) preliminary scoring: 

15 h m n J7i m 

» f f CL! tl CL! a 


.Cb) final scoring: 


16 i 

* CLft 


iny ^ 
■ ' CL/Vr ir ■ 


tr- r 


, J- !T 3 
CL!CLft- 
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The entire continuity is based on the circular permutations of single terms: 

T * 7rs^.3 O ™ (3 +2 +1+3 +1+2 +3) + (2+1+3+1 +2+3+3) + 

+ (l+3+l+2+3+3+2) + (3+1+2+3+3+2+1) + 

+ (l+2+3+3+2+l+3) + (2+3+3+2+1+3+1) + 

+ (3+3+2+1+3+1+2). 

T^'- 7rs4.3*2 - 7* 15-2 - 210 1. 

T" - IS t; hence: NT" - 210 + IS - 14. 

In the form of two-part instrumental interference, this continuity appears 
as follows: 



Figure SO, Souru ra+i.' Attack distributed through 2 parts (jcoutinued). 
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Figure 50. Source fs-j-s- Attack distributed through 2 parts (concluded). 


After accomplishing this, I came to the decision that the rhythmic exuberance 
of this setting is apt to horrify almost any performer. I then re-wrote the same 
setting into 3/4 time with t = J , thus extending this setting to 70 measures. 
This gave the scheme an “easy” optical appearance: 



Figure 51. Material (^. figure rewritten in 314 time (continued). 
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Figure 51. Material of figure 50 rewritten in 314 tune {concluded). 
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This two-part setting was transformed later into continuous two-part 
counterpoint. The same pitch scale was used in both parts, but in the 
relation to each other, thus producing counterpoint type III. The axis of the 
upper part was fixed on c and the axis of the lower i>art. on e. 

After the counterpoint was written, couplings were added. The fundamental 
scheme of couplings (four to each part) was used in systematic permutations, 
employing one coupling at a time. 



Figure S3. CouffUng (coiUinued). 
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Fiptre 53. CoupKng {continued). 
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Figure 53. Coupling {concluded). 

The rhythmic scheme itself serves as an introduction and consists of 10 T. 
This is followed by the first exposition, based on the entire rhythmic scheme. 
Instrumental forms change in each 10 T subdivision of the subject. The last 10 T 
of the first exposition are used as a rhythmic modulation to the second exposition. 
This is accomplished by introducing split units progressively. The second ex- 
position, lasting as long as the first, is based on juxtaposition of couplings in the 
upper part, in the original rhythm, and couplings transformed into single-attack 
instrumental forms (by means of split-unit groups) in the lower part. 


MONOTHEMATIC COMPOSITION 13 W 

“STUDY IN RHYTHM* n 




Joseph Schiilinger 

Allegro molto 

^ 1 

J ^ 1 L 

♦ F 
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Figure 54. Sfudy in Rhythm II {continued). 








Figure 54. Study in Rhythm II {continued). 
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Other examples of monothematic composition written by the students of this 

system : 

Will Bradley: Nocturne for flute and piano. The subject is based on symmetric 
melodization and has one exposition. The melody has no recurrences and is 
of exceptional quality. 

Edwin Gerschefski: Solfeggietlo, etude for piano. This piece represents a through- 
composed music evolved from 24S4p in the form of unaccompanied melody. 
It was meant to be, according to the composer’s intentions, a modern counter- 
part of Karl Ph. E. Bach’s Solfeggitito. 

Paul Lavalle: Symphonic Rhumba (one version is written for a 23-piece radio- 
orchestra; another, for a full symphony orchestra). The subject is based on 
symmetric melodization of harmonic ostinato: Phrygian descending tetra- 
chord in S(9) connected in sequence in identical progressions three times 
through the and producing four groups 16 T each. The total length of 
the subject is 64 T. In the second exposition, the whole subject is accelerated 
twice. The introduction is a build-up of instrumental interferences in f 
series. The middle section consists of a fugal exposition, whose theme is 
the basic rhythmic trinomial of f series, used in circular permutations. Melo- 
dically, it is identical with the bass of the Phrygian harmonic ostinato. 

Rosolino De Maria: (a) Prelude No. 1 for piano.* The subject consists of several 
sections of different instrumental form, and strictly speaking, has only one 
exposition. Coupled two-part counterpoint was used as major component 

(type II). The attacks of the original counterpoint were ^ 

A(CPi ) a • 

(b) Etude in C for piano.** This composition represents an elaborate use of 
harmonic strata, combined with high mobility. It is a sample of virtuosity 
in composition, and a challenge to the virtuoso performer. 

Nathan Van Cleave: (a) Improvisation and Scherzo*** for string orchestra. The 
improvisation is a through-composed subject, based on harmony and melodic 
figuration. 

(b) Etude for Orchestra****. This composition is evolved from a three-unit 
scale. Its modifications and derivative scales for the family. The through-com- 
posed melody is coupled by a full Z 13. Rhythmic modifications are achieved by 
doubling the speed. Intonational modifications are achieved by quadrant 
rotation. A counterpart was included a pusienori. There is a great variety 
of Instrumental modifications. The thematic sequence is based on the triadic 
progressive symmetry, but the three thematic groups are merely quadrant- 
modifications of the same subject. 


*PuUwhed by Ricordi. 

**Published by Ricordi. 

•**Performed on CBS on May 27, 1940 by 
•trine enaemble conducted by Alexandw Sender. 

AvwMbleat Booeey ft Hawke*, Inc. on rental. 


****Performed by Robert Ruaaell Bennett 
and hia imhestra on Tune 13,. 1941 on “Robert 
Ruiaell Bennett’s Notebook.” Available at 
Booeey ft Hawkes, Inc. on rental. 
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7E shall illustrate the process of assembling a polythematic compo«tion 
’ ^ with materials presented in the preceding chapters. 

Our first decision will concern the style of temporal oi^anization. We shall 
assign ^ as the determinant of the series. 

The style of intonation will be based on the Persian (E>ouble-Harmonic) 
scale. 

We shall select three subjects, and plan our composition in such a way that 
the degree of mobility will be highest for A, lowest for B, and intermediate for C. 

Let the thematic unit of A be: Fig. 8. 

Ix;t the thematic unit of Fig. 15 (melody with couplings) be assigned to B, 
and let the thematic unit of Fig. 16 be assigned to C. 

Our next step will be to define the form of thematic sequence. Let it be 
evolved in the form of prc^ressive symmetry, as we learned it in reference to 
three subjects: 

Ai + (Ai + Bi) + (Ai + B* + Cl) + (B» + Cj) + C|. 

Next comes the temporal organization of continuity. We shall arrange it 
in such a way that A, in the course of its expositions, will be a growing subject; 
B will be the dominant subject appearing in its maximal period through ail three 
expositions; C will be, in the course of its expositions, a declining subject. 

We shall assume the maximal period to be equal for A and C, and designate 
this value at 16 T". 

We shall select the form of growth and decline for A and C to be in 1 + 2 + 4 
ratio. Then we acquire the following temporal scheme for all three subjects: 

4T'' 



Figure 55. Ratio 1+2+4 {continued). 
(14011 
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Figure 55, Ratio l-i-2-r4 {concluded). 


From this we find: (A) = 4+8+16 = 28 T" 

T“*(B)=14‘3 =42T" 

T"' (C) =« 4+8+16 = 28 T" 

Hence: T“* (A, B, C) = A28T" + B42T" + C28T" = 98T" 

Temporal relations of the subjects appear as follows: 

B 42^3AM2CM2 
A+C “ 56 4’ B“42“3'b“42“3‘ 

Hence: T~^ (A) (B) ^ T"^ (C) - 2 + 3 2. 

Assuming t = 1/8 sec. »■ , we obtain the following duration-units for 

all three subjects: 

t'(A) =■ t 1/8 sec. = ^ 
t'(B) = 4t - 1/2 sec. - J 
t'j(C) - 2t - 1/4 sec. - J' 

Then: 

T"(A) - 16t - 2 sec. 

T"(B) - 4t' - 2 sec. 

T"(C) - 8t' - 2 sec. 
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The quantities of the respective duration-units in each subject appear as 
follows: 

r^(A) - 28 T" - 448t 
r^(B) - 42T" - 168t' - 672t 
r^(C) « 28T" = 224t' - 448t 

Since every T" = 2 sec., the duration of the entire composition is: T"^ «■ 
=» 96*2 = 196, or 3 minutes, 16 seconds. 

THp form of continuity of this composition appears as follows: 

Aj(Ti - T^) -I- [A,(Ti - T.) -I- Bil4T] + [A,16T -|- B,14T + Cil6T] -|- 
-I- [B,14T + C,(T, - T«) ] + C,(Tu - T„). 


We shall distribute the key-axes in such a way that: 

(a) they will be symmetric; 

(b) they will change with each term of pentadic symmetry, which this form 
of thematic sequence represents. 

Let the sequence of key-axes be based on the Ei (S~^do) : C — E — G — E — C 
Further, let each term of pentadic symmetry appear in the different geometric 
positions; and let these positions be:® — 0 — ® — © — (£). 

We shall select our dynamic forms in the following wav: 

AiP; A,MF; A,F ; 

BiF; B,P ; B,MF; 

CiF; C,MF; C-P . 


Under such a form of selection, A and C reciprocate dynamically in time- 
continuity, while B changes from one extreme degree to another and balances 
itself on an intermediate degree. 

Now we can express the entire continuity with respect to intonational, axial 
and dynamic synthesis: AiC®P+(AiMF-|-BiF)£0-l-(AiF-FB*P-|-CiF)G®-|- 
+ (B,MF + CtMF)E® +C,C®P. 

We shall select the instrumental forms in such a way that A and C will have 
the same form in their respective expositions, while B will appear in a different 
instrumental form in each expoution. 
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I Example of Folythematic Composition 

J= 120 M.M. 



Figure 56. Folythematic form {cOntiiiued). 





Figurg 56. Pohtkemaiic form (eoHUntiod). 
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Figure 56. Pdythemaiic form {continued). 



Figure 56, Polythematic form (continued). 



Figure 56. PdythemcUic farm (fonduded). 
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The miniature form in which we evolved the above composition must serve 
as a sample for such exercises. The student will hnd it more expedient to get 
acquainted with the various forms of composition by executing the most am- 
bitious tasks in miniature form. These miniature forms will serve him as models 
for future Works of greater temporal and instrumental dimensions. This method 
is comparable with the execution of stage models before the actual sets are con- 
structed. It saves the artist’s time, develops his initiative and technique, and 
helps him to visualize projects of a greater scope. 

I shall refer for analytical purposes to a few compositions in polythematic 
form composed by students of this system. 

Will Bradley: (a) String Quartet 

(b) Duet for Two Clarinets and Piano. 

Carmine Coppola: 

(a) Quintet for Wind Instruments:* 

(b) Concerto for Oboe; 

(c) Pagan Dance for Orchestra.** 

Edwin Gerschefski : Fanfare for the New York World’s Fair of 1939 for Brass 
Septet.! 

Rosolino De Maria: (a) String Quartet; 

(b) As I Remember Symphonic Impressions for large orchestra. 

Of my own works, two may serve as examples of unusual and diversified 
forms of polythematic composition: 

(a) Sonata-Rhapsody for Piano (1925) :tt 

(b) October, Symphonic Rhapsody (1927) for large orchestra.! 


This concludes Part Two of the Theory of Composition. 


*Chamber work _ lor flute, oboe, clarinet, 
bassoon and horn in three movements. Per- 
formed by Detroit Symphony Woodwind 
Quintet in Detroit, March 17, 1941. (Ed.). 

**Written in the summer of 1938, it was 
performed by the Rochester Philharmonic, 
Jose Iturbi conducting, on January 19^ 1939. 
It has also been performed by the Michiran 
Symphony and by the Detroit Symphony. (Ed.) 

tPerfonned over the CBS network in Jan- 
uary 1939.- (Ed.). 


ttPenormed in Russia by Alexander Ka - 
mensky, in Berlin by Irene Westermann, in 
Milan by Antonio Russolo, in New York by 
Nicolai Kopeikine, and in Washington, Califor- 
nia, Mexico City by Keith Corelli (Ed.). 

{Performed in Moscow in 1927 and in Len- 
ingrad in 1928. Premiere in the UniW States 
by Lec^ld Stokowski and the Phila- 
delphia Orchestra in 1929 (Ed.). 



PART THREE 

SEMANTIC iCONNOTATIVE) COMPOSITION 

CHAPTER 17 

SEMANTIC BASIS OF MUSIC 

A. Evolution of Sonic Symbols 

'^HIS discussion requires on the part of the student complete familiarity 

with the semantics of melody and the connotative meaning of configurations^ 
which information can be found in the Theory of Melody,* 

Our present task is to include all the technical resources of composition in 
the field of connotative music. This inclusion of all forms of musical expression 
increases the range of admissible associations, thus enriching music as the language 
of sonic symbols. 

All symbols are configurations. Graphic symbols are perceived by sight, 
sonic symbols are perceived by hearing. Sonic symbols are modifications of 
frequency and intensity. At the early stage of human evolution, there was only 
one language of sonic symbols. Later on it gradually differentiated into two 
sonic languages: speech and music. Early forms of speech greatly rely on the 
intonation (modification of frequency) as idiomatic factor: words of the same 
etymological constitution, spoken with a different intonation, acquire a different 
meaning, i.e., they become new symbols. Music, i.e., what we know now as 
music, emancipated itself from the fore-language of sonic symbols through the 
dominance of intonation over other sonic forms and through the crystallization 
of fixed frequency units. 

Modifications of frequency and of durations are the basic components of 
sonic configurations. Further refinement of symbols is achieved by modification 
of intensity (which also includes the form of attack) and quality (which is phys- 
ically the product of frequency and intensity). All other configurations, such as 
those produced by modifications of density, take place only when complex sonic 
symbols participate. 

Sonic semantics is altogether possible because of the configurational inter- 
dependence of the activating (stimulative) and the reactive patterns. All com- 
ponents of sound work in similar patterns, and these patterns are similar in all 
sensory experience. Identical patterns exhibit a tendency of mutual attraction, 
and the latter stimulates association. The meaning of music evolves in terms of 
phyuco-physiologtcal correspondences. These correspondences are quantitative, 
and quantities express form. 

We can easily ims^ine that at its early stage the language of sonic symbols 
existed in the form of larynx reflexes, caused by certain forms of physiological 
Activity. As these sounds, stimulated by somewhat similar experiences, repeated 

♦See Vol. 1, p. 279. 
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themselves in somewhat similar reactive forms, these reactive forms eventually 
began to crystallize. The crystallized sonic patterns could be intentionally re- 
peated. Being associated with definite stimuli, they became symbols. As the- 
response to sonic forms exists even in so-called inanimate nature in the form of 
sympathetic vibrations, or resonance, it is no wonder that even primitive man 
inherited highly developed mimetic responses. From this we can conclude that 
a great many of the early sonic symlx)ls probably originated as imitation of 
sonic patterns, coming as stimuli from the surrounding world. We must not 
forget that echo (as a physical pattern-response) existed on this planet before 
any auditory receptor was developed. It is also true that tactile responses to 
pressure in general, as patterns of compression and rarefaction coming from the 
generalized cutaneous, i.e., skin-receptor, preceded the development of a more 
specialized auditory receptor. 

The next stage of the evolution of sonic symbols is characterized by the use 
of intonational patterns as symbols of ideas and concepts. We find such use of 
musical symbols in ancient China, just as we find graphic symbols in the sand- 
paintings of the Navajo. At this stage, both sonic and graphic symbols are in 
competition with linguistic, i.e., etymological symbols. Oxford History of Music 
(Vol. 6, p. Ill) defines this stage in the following way: ‘‘Program music is a 
curious hybrid, that is, music posing as an unsatisfactory kind of poetry." 

Finally, we arrive at the stage where the forms of musical expression become 
confined to their purely configurational meaning. In this aspect sonic symbols 
may be looked upon as generalized pattern-stimuli. The first formulation of this 
meaning of music comes from Aristotle: ‘‘Rhythms and melodious sequences 
are movements quite as much as they are actions." ‘‘Musical motion," when 
projected into spatial configurations, possesses characteristics similar to that 
of motion, action, growth, or other ‘‘eventual" processes. It particularly resembles 
the mechanical trajectories and the projections of periodic phenomena, i.e., the 
processes which are characterized by a high degree of regularity. As mechanical 
trajectories are the inherent patterns of ‘‘musical motion," music is capable of 
expressing everything which can be translated into form of motion. 


B. Configurational Orientation and the Psychological Dial 

The interaction which we call ‘‘association," and which permits the forma- 
tion of reactions, sensations, and emotional and mental attitudes, is based on an 
inherent capacity which we may term ‘‘configurational response." This capacity 
I appears to us to be a special case of configurational responses in general. It 
extends itself to the entire range of the knowable, including physical and chemical 
reactions, various types of reflexes (including articulatory responses of speech), 
emotional, mental and even telepathic reactions. 

The associative power of musical configuration depends upon three basic 
conditions: first, the selection of a configuration which is in proper correspondence 
with the configuration of the state or process to be expressed; secondly, the 
selection of a musical form which adequately corresponds to the fleeted coa^* 
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figuration and which operates in media comfH^hensible to the listener; and 
finally, a favorable state of reactivity on the part of the listener, i.e., his dis> 
poation to react and comprehend at a particular moment. 

So far we have dealt with sonic symbols in the form of linear configurations 
taken individually {Theory of Mdody)* or in combinations {Theory of Corrdated 
Mdodies).** In the latter case the component melodies still remained linear 
patterns. The extension of configurational semantics into other simple and 
complex components of music constitutes the subject of the present discussion. 

We shall consider linear configurations as simple and group configurations 
as complex. Linear configurations consist of individual components. Group con- 
figurations represent assemblages of conjugated components. Simple configura- 
tions are produced by melody and possess a greater configurational versatility 
than the complex configurations. The latter are produced by harmony and, 
compared to melody, are relatively inert. 

The degree of configurational versatility of melody depends on the technique 
employed. When configurational versatility becomes the chief factor of ex- 
pression, the Theory of Melody (plotting technique***) must be preferred to the 
Theory of Pitch-Scalesf (variation technique). 

The degree of configurational versatility of harmony partly depends on the 
number of conjugated parts in-the respective assemblage, partly on the number 
of simultaneous assemblages, and partly on ^he number of transformations 
employed. Harmonic progressions, as they derive from the permutations of 
intervals or from direct transposition of pitch-scales, have relatively limited 
configurational possibilities. In comparison with this, transformations and cycles 
employed in the Special Theory of Harmony offer a great many configurations. 
Configurational versatility of harmonic progressions reaches its maximum with 
the use of all transformations of the General Theory of Harmony. 

The versatility of expression depends on the number and the forms of con- 
figurations. While the number of conjugated parts in an assemblage defines the 
possible number of transformations (which grows from p to 2p, 3p, 4p and 2), 
it is also true that the stability of configuration, under all conditions being equal, 
grows with the increase of configurational elements: the denser the assemblage, 
the peater its configurational inertia. The patterns of S2p are more alert than 
the patterns of S3p, and the latter, are more alert than that of S4p. 

The discusnon of this subject, i.e., the spatio-temporal patterns of simple 
and complex trajectories-, brings us closer to an understanding of music in terms 
of moti(m and action. We have already seen that pattern stimuli activate con- 
figurtUional response. We shall use this term as a complex concept emphasizing 
all partial responses of the entire reactive chain. It includes physico-physMogical 
(chemical, neurolc^cal, psychonic) and psychetogfcal reactions (associational, 
emotional, mental). Since we react as a unit, dissociation of the partial responses 
is impossible in actuality. For this reason there is a great advantage in usmg 
one concept which can emphasize reflexes, assodations and ju<i^ents. We shall 

•SeeVol.I,p.228:al»p.l432. •*SeeVol.I.p.708. •**SeeVol.I,p.299. fSeeVd. I,p. llS. 
tfSee VoK I, pp. 368, 378, 382. fftSee pp. 1068,.1106 and 1127. 
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define judpnetU as the aelf>evaluating partial response of the entire reactive 
group. Its function consists of associating current configuratkmal responses with 
past configurational responses, with which it has pattern-similarities. The as- 
sociation itself is a form of attraction (like that of sympathetic reactions) existing 
between the pattem-fflmiiarities. Thus, judgment may be looked upon as a form 
of configurational orientation. The evaluation of event, as a process, in terms of 
mechanical efficiency, i.e., in terms of performance (action), crystallizes the 
configurational response into an attitude. The relativity of forms (standards) 
of mechanical elTiciency corresponds to the relativity of forms (standards) of 
configurational oriehtation and results in the corresponding attitudes. 

To illustrate this, we shall demonstrate the translation of events into actions; 
and to accomplish this, we shall resort to the scale of Configurational responses, as 
it was presented in the Theory of Melody,* i.e., in the form of a psychologicaldial. 


Normal 

180® 



860® 

Abnormal 


Figure 57. Psychological dial. 


Here, infranormal refnesents the lower limit of normality and corresponds 
to ultimate depression; ultranormal represents the upper limit of normality and 
corresponds to ultimate ecstasy. The 0®, when arrived at by counterclockwise 
motion on the circumference, represents the lower limit of performance; the 
360®, when arrived at by clockwise motion, represents the upper limit of per- 
formance. These two ctfinciding pmnts are both in the range of the improbable. 


•See Vol. I, p. 232 S. 
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To facilitate our further discussion, we shall use^ a graphic representation 
for each response by the respective hand-position on the dial: 

O0GOO00QO 

Figure 58. Hand-positions on the dial. 


This scale, if necessary, can be developed to a further degree of refinement by 
introducing the intermediate hand-positions, in addition to those offered above. 


The psychological dial may be looked upon as a form of bifold symmetry, 
having the ordinate for its axis. There is a configurational reciprocation of pat- 
terns symmetrically located on both sides of the axis. The reciprocating pairs 


are: i.e., normal-abnormal; ^), i.e., subnormal-supernormal; i.e., 

infranormal-ultranormal; ^), i.e., subnatural-supernatural. This implies that 


the reciprocating responses are activated by stimuli of mutually converse patterns. 


The left half of our dial represents the differentiated forms of the original 
d^ense-response; the right half, the differentiated forms of the original aggression- 
response. The first response is characterized by corUraction-paUerns ; the second, 
by expansion-patterns. Either of the two may be active or passive, depending on 
the presence of “resistance," which psychologically is the effortful feeling of 
striving. The presence of resistance in the activating pattern intensifies the 
configurational response. It “dramatizes" the response and is based on the 
amplitude-evaluation. 


As we have seen in the “Semantics of Melody," this resistance in the re- 
sponse-pattern has its counterpart in the mechanical resistance-pattern. As 
aggression psychologically corresponds to inducement, and defense, to submission, 
we shall consider the right half of the dial as positive and the left as negative. 
The positive zone is associated with the gain of energy and growth, the negative, 
with the loss of energy and decline. The inducement in association with resistance 
becomes dominance, or the active form of inducement. The submission in as- 
sociation with resistance becomes compliance, or the active form of submission. 


Now, we come back to the evaluation of performance. It is not difficult to 
see how mechanical performance can be put on a quantitative basis. Application 
of such-and-such amount of energy is expected to produce such-and-such result. 
When the result of the application of energy is what we expect, the response- 
pattern is normal. When the result is below our expectations, i.e., less than we 
expected, the response-pattern is subnormal. When the result is above our ex- 
pectations, i.e., more than we expected, the response-pattern is supernormal. 
Further extension of the performance beyond these limits produces subnatural 
for the first group and supernatural for the second group. The final limit for 
both groups, merging one into another, produces the response-pattern of abnormal 
(absurd). 
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The concepts of normal, subnormal, supernormal, etc., are integrated and 
crystallized response-patterns, and as such, are capable of stimulating associations 
with other response-patterns and their integrated and cystallized conceptual 
forms. It is on the basis of these associations that it becomes possible to translate 
the original configurational response of accumulation-discharge into tension- 
release, anticipation-fulfillment, etc. It also becomes possible to form an attitude 
in each case on the basis of evaluation. The evaluation refers to pattern-similar- 
ities by associating them with past experiences, and the response-pattern becomes 
an attitude as the result of evaluation. The attitude demonstrates whether the 
outcome of a certain process (course of events) is below or above expectations, 
or is exactly what was expected. Thus, the fulfillment of anticipation may be 
equal or smaller or greater than is expected. 

C. Anticipation-Fulfillment Pattern 

In the chapter on "Climax and Resistance” {Theory of Melody),* we 
analyzed the various responses to the discus-thrower. These responses formed 
attitudes as a result of evaluation of the athlete’s mechanical performance. 
We shall analyze now a group of responses and attitudes on events which do 
not contain any apparent motion or action, but merely the anticipation-ful- 
fillment pattern. 

For our first illustration, we shall employ a case which involves quantities, 
that is, a case in which evaluation can be based on some obvious quantitative 
relations. 

Let it be a man who comes to a drugstore to buy an article for which he ex- 
pects (owing to his previous experience) to pay one dollar and ninety-eight cents, 
and, perhaps, two cents tax. Suppose the customer gets the article he wants for 
the price he expects to pay. The response-pattern in this case is and the 

customer’s attitude is either indifference or acknowledgment of the fact: he 
got neither more nor less than he expected, i.e., the response-pattern is normal. 
Now let us move to the negative zone. It is an assumed increase in price that 
would produce it. Suppose the price went up to $2.49. It undoubtedly would 
disappoint the customer arid, whether he bought the article or not, it would 
stimulate the response of regret. Now if we continue our venture further into the 
negative zone, we might set the price for the same article at $2.98 or even more. 
If the article is of great importance to the customer, and if the customer is poor 
and cannot afford the purchase, depression would be the response. He may not 
be inclined to commit suicide in this case. But imagine a father whose beloved 
child has to undeig;o a surgical operation, for which the poor man cannot afford 
to pay, because of the increased cost. In this case, depression reaches its maximum 

and the response-pattern is (infranormal). The continuation of this venture 

through the negative zone may suggest such illustrations as one of an imaginary 
customer coming to a drugstore, or even better to a "five and ten cent” store, to 
buy a fountain pen, and being told that the pen costs several hundred dollars. 

•See Vol. I, p. 279. 
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As this is in the category of loss that is so incredible, the response-pattern will 
be not that of disappointment or depression, but rather of humor. The owner 
of the store may even tell the customer that the pen is made of platinum, or 
maybe even studded with diamonds. Still the price would appear ridiculous to 
the custmner, as he is conditioned to definite expectations at the drugstore, 
which are quite different from those which, let us say, he would expect at Tif- 
fany’s. Such a situation puts the response-pattern somewhat like this: 
(subnatural). 

To bring this case to the pattern of the abnormal or the absurd, we shall 
imagine that an ordinary fountain pen at Woolworth’s, which die imagin&ry 
customer picks from the counter, is not for sale and belongs to the Maharaja 

of Jodpur. The response-pattern to be expected in this case is (abnormal) 
and represents astonishment. 

Let us resume our purchasing venture from the balance point and move 
into the positive zone. In that zone, the pattern of gain will reciprocate the 
loss-patterns which we have already described with respect to the negative zone. 

Coming back to the prospective purchaser of the $1.98 article, we find him 
at a drugstore on a day of a special sale: the current price is then only $1.49. 
The customer buys the article and enjoys the acquisition of it at such an ad- 
vantageous price. He would hardly jump for joy, but there would be a response- 

pattern of satisfaction, expressing the dial position at (supernormal) or less. 

The relative limit of satisfaction, which theoretically is at the point of esc^y, 
might occur for the same article at a “penny-sale”; that is, when by paying one 
more cent, the customer acquires two identical articles for the price of one. 

Carrying this incident further into the positive zone, somewhere around 

(supernatural), we must imagine a case where the store owner says to the cus- 
tomer: “I value your patronage of many years and I wish to give you a present. 
Choose anything you like within the range of $25.” The situation is quite im- 
probable, of course, but not entirely impossible. However, it exceeds all the 
possible expectations of the unsuspecting customer. 

To bring this case to the point of the absurd in gain we might imagine 


something which would be diametrically opposite to the zero position with the 
Maharaja’s pen at W5olworth’s. Such a situation might occur when the store 
owner offers his entire store and a good sum of cash to the astounded customer 
who expected merely to get a pen and to pay for it. Thus, gain may extend itself 
to the degree of the absurd, in which case the pattern-response is one of astonish- 
ment. After the subject recovers from this stage, he undoubtedly fluctuates into 
one or another of the adjacent zones. But the latter are associated with humor; 
therefore, the subject will accept the incredibly-generous offer as a joke. 

In this group of episodes, or imaginary events, we have based the evaluation 
process on the tangible figures of quoted price in relation to expected price. 

We shall now present a case in which no obvious quantities are involved. 
We-shdl base this illustration on a moral instead of maUrial evaluation. And in 
dus case, the .evaluation will be based on moral loss or gain. 
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Mr. A knows Mr. B for many years as an honest wage earner. One day Mr. 
A discovers to his regret that Mr. B is a petty thief. Mr. A does not find it tragic; 
but his response-pattern is sorrow and can be located on the psychological dial 

as (subnormal). Mr. A does not believe any human being is perfect and 

with regret, makes allowances for such a weakness. One fine day however, 
Mr. A learns that Mr. B had actively participated in a bank robbery. This 
comes to Mr. A as a very depressing bit of news and his response-pattern be- 
comes But Mr. A is positive that Mr. B cannot be' a killer. Yet, at a later 


date, Mr. B is accused of murder. This comes to Mr. A as a great surprise and 
his pattern-response becomes (infranormal). As everything beyond this 


point of the negative zone is associated with an incredible loss (moral loss in this 
case), we would have to compel poor Mr. B to assassinate at least one or two 
families— and we can't afford to spare even the little children. 

In order to find a proper response-pattern for the deeds of Mr. B, we would 

have to move the dial-hand to position (subnatural). Remember that Mr. 

B is not known to be a maniac; otherwise, such actions might have been ex- 
pected. To conclude the unfortunate venture of Mr. B, we sha.ll collect sufficient 
evidence in order to prove beyond doubt that Mr. B, during his absence from 
town, exterminated cold-bloodedly and methodically the complete population 
of several small and remote communities. 

The response pattern of Mr. A to such actions of Mr. B, and we sympa- 
thetically join Mr. A in his reaction, is (abnormal) ; his attitude can be de- 


scribed as complete astonishment, from which it is not easy for him to recover. 
The concepts associated with such gruesome and cruel actions of Mr. B aret 
incredible, unbelievable, impossible, insane, nonsensical, etc. 

Now to cheer up Mr. A and ourselves, we shall start a new life for Mr. B. 
Mr. B has just moved into a new neighborhood, where he makes new acquaint- 
ances, one of whom is Mr. A. The latter thinks he is "all right,” but does not 
suspect what a nice fellow Mr. B really is. One day Mr. B pays a visit to Mr. A 
and brings him a gift. As time goes on, Mr. A. learns that the present was a 
token of true friendship and that Mr. B did not expect anything in return. The 
evaluation of such an action on the part of Mr. B can be expressed as moral gain. 

It places the response-pattern in position. (supernormal). To put Mr. A 

into a state of real ecstasy, we shall compel Mr. B to perform an act of real 
sacrifice in favor of Mr. A. We may let Mr. B save Mr. A’s drowning child, in 
which action he subjects himself to real danger. Thus, we reach the atage at 

which the response-pattern becomes (ultranormal). Beyond the heroic 

action in saving his friend’s child from drowning lies the field for incredible and 
fantastic actions that call for a superman. 

Mr. B is not a superman, and for this reason hui attempt to save a whole 
family of dogs from a fuming house, which he succeeds in acomiplishing, causes 

our reqMose-pattem to become (supooatural), as the whole affair seems 
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in our evaluation to be incredible and fantastic. An unnecessary self-sacrifice 
on the part of Mr. B would also do as well to illustrate this response-pattern. 

Such a case might have occurred if Mr. B had started some sort of business 
enterprise, and Mr. A, at some later date, had entered into competition with him. 
We find both competitors at a stage where Mr. B, who had established himself 
first, makes his enterprise a success while Mr. A fails to accomplish anything. 
Then, one day, Mr. B feels it such a pity to see Mr. A struggling and decides not 
only to move to another town, in order to get out of Mr. A’s way, but even gives 
his whole enterprise and all the accumulated profits to Mr. A. The response- 

pattern to ' uch actions of Mr. B, naturally, would come close to position 

To make the situation completely absurd, we would have to induce Mr. B, in 
addition to the sacrifices he has just made, to commit suicide. This type of 
action oh his part certainly would be unnecessary and abnormal. Our gain from 
this ridiculous action is that we obtain an illustration of the response-pattern 

associated with position (abnormal). 

As all our evaluations are relative, some of Mr. B’s actions in the negative 
zone would have been quite normal for a criminal or a maniac. Likewise, were 
Mr. B a saint, we might evaluate his dog-saving expedition as quite normal. 
In other words, all our evaluations and response-patterns have been based on 
the assumption that Mr. B is an ordinary (i.e., 180 ®) man. 

These illustrations are offered in order to demonstrate that response-patterns 
and the resulting evaluations dejpend upon the estimated realization of event; 
that the evaluation itself evolves from associations of loss and gain; that such 
loss and gain may pertain to either physical or moral actions. 

These illustrations may serve the student as analytical examples for finding 
the corresponding response-patterns of events and locating them on the psycho- 
logical dial. The next stage, after this has been accomplished, is to translate 
the response-patterns into geometrical configurations, i.e., trajectories. 


D. Translating Response Patterns Into Geometrical Configurations 

The configurations, which represent both stimuli and responses, and are 
identical for both with a certain degree of approximation, form two basic groups. 
These two configurational groups correspond to negative and positive zones of 
the psychological dial. They also can be arranged in a bifold symmetry, in which 
case there is always a reciprocal pattern in one zone for any given pattern in 
another. Hence these patterns are geometrically convertible. 

The balance point corresponds to simple harmonic motion, i.e., to a 

sine-wme pattern, which at its zero amplitude is a straight horizontal line. Any 
oscillation about the point of balance increases the amplitude accordingly. Thus, 
absdute balance is-a motionless state. All other forms of balance appear in tbe 
fmm of slight oscillation (compare this wi^ the behavior (rf a magnetic needle). 
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The forms expressing gain (the positive zone) are directed away from balance. 
All forms expressing loss (the negative zone) are directed toward balance. Here 
the amount of gain or loss corresponds to the value of the angle of the axis* 
pattern in its relation to the line of absolute balance (that is, the abscissa, or 
horizontal line, which corresponds to primary axis). 


We can now represent the scale of configurations in their correspondences 


with the dial positions. 

o 




Figure 59. Basic scale of stimulus-response configurations. 
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The above scide represents conl^rations not containing reustahce. Earlier, 
in the Theory of Molod/y, we defined the resistance-pattern as a geometrical 
projection of ivtary motion. Its trajectory is that of a sine-wave (originally a 
circle; later extended into a cylindric spiral and, finally, into a sine-wave). By 
combining each of the above patterns with oscillatory motion in a sine-wave 
projection, we obtain the resistance forms of the stimulus-response configurations. 
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E. Complex Forms of Stimulus-Response Configurations 

Further intensification of resistance forms derives from combinations of the 
basic patterns. Ail positive forms become diverging and all negative, converging. 
We shall consider the basic patterns to be fundamental and the auxiliary patterns, 

complementary. Thus in the ^ axial combination, a is fundamental and 0, com- 
plementary. In all oblique patterns, i.e., where 0 participates with the converging 
or diverging axes, the 0-axis is always complementary. In die case of a pair of 
converging or diverging axes, the axis which leads to a climax becomes funda- 
mental. 

A certain amount of intensification can be obtained by two or more parallel 
patterns, which in this case act as forces of the same direction; the addition of 
such forces increases the energy. This is true of mechanical phenomena; the 
intensification (growth or increase) of the amplitude which results from the 
addition of two or more identically directed phases (like the addition of sines 
or cosines) offers a purely physical illustration. Complex patterns resulting 

from several parallel configurations may be designated as |-, |>, a a' -4- o!', 

a' + a -s- a", a' + a" + a, etc., in which cases they represent intensified variants 
of a. 

The intensification of a pattern as a stimulus of configurational response 
depends on two main factors: 

(1) the numbers of axes; 

(2) the value of angles between the axes and the abscissa (primary axis). 

The greater the number of axes employed simultaneously to produce one 
complex configuration, the more intense the response. An increase in the value 
of the angle (increase of its obtusity) stimulates an increase in the intensity of 
the response. 
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1. Parallel Forme 



Figure 61 . Binary forms of the stimulus-response configurations. 




Figure 62 . ObUgue forms. 
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3. Diverglng'Gonyerftlng Forms 

The angle of divergence or convergence between the fundamental secondary 
axis and the primary axis is equal to or greater than the angle of divergence or 
convergence between the complementary secondary axis and the primary axis: 
a ^ oe'. 






To all the above patterns of Fig. 61 (A, B and C) further resistance may be 
added by means of oscillatory sine-wave motion. 


Fiptrt ili. Dimgmi~conmtjmg forms. 



/ 

Figure 64. Ternary forms of the stimulus-response configurations. 

To all the above patterns, further resistance may be added by means of oscillatory 
ane>wave motion. 

Still more complex stimulus-response configurations can be included by 
means of a group of converging-diverging secondary axes which, in this rase, 
imduce a vamty of angle values with the primary axis. Such configurations 
arc of the radiating type. The angle value decream with proximity to primary 
axis. This permits avoidance of overlapping when such ccmfigurations are trans- 
fon^ into fcuummiic strata. The outer strata must be er^ressed through S2p: 
the intermediate, through S3p; the closest to primary axis, through S4pi. 
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All such complex diverging-converging patterns are characterized by extreme 
intensity and are ap(dicable mostly to the last quadrants of the negative and the 
poMtive zone of the psychological dial. 





Further resistance may be added to all the above forms by means of oscil- 
latory sine-wave motion. This form of resistance can be realized by means of 
combined (upper and lower; ^ ) directional units. 

The degree of angular divergence-convergence can be modified by the 
respective selection of tonal cycles for Sp, S2p, S3p and S4p, as each cycle has 
a different divergence-convei^ence tendency. The horizontal segments define 
the position of a climax for each configuration. 


F. Spatio-Temporal Associations 

The responses we have dealt with thus far are of the inherited type. Other 
responses are inherited only as a tendency or inclination. These can be cultivated 
further. New uninherited associations can be conditioned and cultivated. These 
associations enter into the response-system by means of sense-oti'ans. The latter 
may be activated simultaneously by the different stimuli entering the system, 
and also by self-stimuli already present in every sense-oi^an. The impulse- 
groups combine themselves in some fphion with those which are already present 
and which are integrated with self-stimulated groups. 

The responses we have dealt with thus far are of the eventual (i.e., pertain- 
ing to event or process) type. * We shall discuss now the senuintics of responses 
of the essential (i.e., non-eventual) type. These are primarily associated with 
intensity and quality. 
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One group of such responses belongs to spatio-temporal associations. These 
responses associate the auditory with the visual in terms of dimension, distance, 
form, luminosity and visible texture. These essential characteristics of the visual 
are mutpally convertible with their auditory counterparts; that is, if a certain 
visual symbol has its auditory counter symbol, both symbols become interchange- 
able. 

Another group of essential responses pertains to extra-visual-auditory per- 
ception. Sensations like the olfactory (smell), the gustatory (taste) and the 
thermic (temperature) belong to this group. These sensations can also be cul- 
tivated to a high degree of discrimination and, eventually, become hereditary, 
like the olfactory discrimination of canines. However, at present human beings 
in most cases are equipped with greater discriminatory power over the visible 
and the audible. All other sensations are less developed and therefore less 
crystallized. 

Responses which are less concentrated than in the case of the visual and the 
auditory have a lower, i.e., a weaker associative capacity. In such cases the 
response-patterns and the associations they stimulate are often not capable of 
crystallizing beyond the "unpleasant-pleasant” diad. Individually, this is some- 
times true of auditory discrimination as such. There are still some listeners who 
are not capable of auditory pattern-discrimination beyond the two biologically 
basic forms of response, which are characteristic of the undifferentiated uni- 
versal fore-sense, i.e., the unpleasant (or unsatisfactory) and the pleasant (or 
satisfactory). 

We shall return now to an analysis of the spatio-temporal associations. 
These include: dimension, direction, density of structure, form and luminosity. 

Texture, i.e., the molecular structure of matter, as it can be perceived, is 
partly in visual and partly in tactile perception. Dimension, which in perception 
is closely associated with distance, corresponds to the intensity (volume) of 
sound. The close (near) appears to be loud, and the remote (far) appears to be 
soft. Including the dimensional characteristics, we acquire the following parallel- 
isms of association: 


close — big — loud 
remote — small — soft 

These associations are basic because they correspond to the space-perception of 
sounds in which intensity decreases with distance. 

The association of spatial directions with sound seems to be pretty well 
established so far as high and low, or up and down are concerned. There may 
be a number of sources and reasons for the development of such associations in 
our civilization. But it may be questionable that such associations are either 
basic or rigid. For example, our basic pitch-scale motion is associated with in- 
crearing frequencies, in spite of the fact that in vocal execution it is the direction 
of increaang effort. On the other hand, -the same pitch-scale motion among the 
primitive and past civilizations represents just the revem, i.e., it is associated 
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widi decreasing frequencies (the biological pattern of eidialing or sighing). At 
any rate, for our purposes the following associations are acceptable: 

high (above the point of observation) corresponds to hig^ frequency of 
sound; 

low (below the point of observation) corresponds to low frequency of sound. 

Variation between the two opposites corresponds to respective frequency 
variation: 

ascent — increasing frequency: 

descent— decreasing frequency. 

There are no right-left associations with any component of sound. Immediate 
associations with the direction of the source of sound can be obtained through the 
'MMitioning of such sources, through the positioning of loud-speakers, as was 
done, for example, in the first presentation of Walt Disney’s Fantasia in New 
York. Under such conditions the source of sound can be projected from any 
direction in 'relation to the listener. This possibility, however, has nothing to do 
with the expression of direction by any configuration of the components of sound. 

Density of structure corresponds to the density of musical texture, which 
includes tone-quality, and instrumental and harmonic density. There is a general 
correspondence between the dimensional quality, i.e., size, and density. Large 
spatial extensions correspond to large frequency-ranges; small spatial extensions 
correspond to small frequency ranges. As the density of matter corresponds to 
the density of musical texture, different degrees of the density of matter, which 
have the same dimensional range, can be expressed by corresponding variations 
of textural density. 

For example, S3p, distributed through two octaves, would associate itself 
with matter of lower density than S6p distributed through the same range. 
Thus, a wide area of cumulus clouds can be associated with the middle-high 
and high register of relatively low density. On the other hand, the sinister dark 
rain clouds can be associated with the middle and middle-low register of a con- 
siderably higher density. 

As we have seen before, some spatio-temporal associations are mutually 
convertible. One of such mutually convertible associations is the association of 
continuity and discontinuity of space with the continuity and discontinuity of 
time. This capacity permits us to associate continuous durations with continuous 
extensions, and discohtinuous durations with discontinuous extensions. Thus 
we arrive at the following correspondences: 

continuous extension — curvilinear spatial form — continuous durations 
(smooth attack followed by legato); 

discontinuous extensimi — rectilinear spatial form (angular form) — dis- 
continuous durations (accented attack followed by non-l^ato or porto- 
mento); 

discontinuous configuratkm — cmi^uration cmisisting of ele- 

ments abrupt durati<»is (abrupt attack cmresponding to staccato). 
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It follows from the above group of correspondences that the musical ex> 
pi^HHon of smooth or round or spheric configurations such as sky, domes, roiling 
hills, lakes, cotton-like clouds, etc., must assume the form of legato; that buildings, 
bridges, elementary rectilinear geometrical patterns, partitioned interiors, square- 
ly landscaped grounds or gardens, etc., must assume the form of portamento 
which corresponds to broad strokes; that stars, raindrops, snow-flakes, birds in 
flight, planes in group-formation and other patterns produced by dissociated 
elements must assume the form of staccato, whose attack form', i.e., whose dura- 
bility and intensity, corresponds with the dimensions of the elements producing 
the respective configuration. 

The tacture of matter can be defined as its molecular structure. The per- 
ception of textures is partly visual, partly tactile. They appear to our senses as 
a group of gradations from smooth to rough. In a smooth texture the structural 
units are imperceptible. Such a texture associates itself with sound whose phys- 
ical components of the partials are also imperceptible. It can be associated 
musically with a pure “tone”. An exceptionally good tone-quality on such 
instruments as flute, french horn, clarinet, violin corresponds to the sensation 
of smooth. In a rough texture, on the contrary, the structural units are per- 
ceptible. Such a texture associates itself with sound where either a vibrato is 
present, or certain partials noticeably stand out (as in the double reed instru- 
ments), or a certain harshness pf tone-quality is due to the presence of inhar- 
monic elements (such as noises produced by the friction of the bow over the 
strings as in mediocre violin playing). 

Smooth and rough, when associated with the pleasant and the unpleasant, 
may also be expressed by the degree of musical harshness, which is one or another 
form of tension, i.e., of dissonant quality. A melody coupled in octaves or other 
simple harmonic relations appears smooth; on the other hand, a melody coupled 
in dissonant or complex harmonic relations appears rough. In all cases, there is 
a scale of gradations between the two extremes. 

The associations of luminosity (the intensity of light) have a basic corres- 
pondence with the frequency-intensity components of sound. The intensity of 
light, its brightness, generally corresponds to high frequencies, i.e., to high 
register or a timbre composed of high partials, which render the brightness of 
tone quality. Flutes, french horns (in their high register), chimes and harmonics 
as such belong to this group. Concentrated light associates itself with intense 
sound, and diffused light, with a moderate or low intensity combined with the 
same bright tone-quality. 

Light of low luminosity, dimmed light, sombreness and darkness correspond 
generally to low frequencies, i.e., to low range and to sombre timbres composed 
of middle-range or low partials. All brass in the low register, all double-reed 
woodwind instruments in the middle-low or low register, all single-reed wood- 
wind instruments in the low register and all stringed-bow instruments, either 
in the low register or muted (if the register is not high), belong to this group. 
Concentrated light of low intensity can be best expressed by instruments uri^ 
saturated timbre, such as trombones and particularly tuba. Diffused light of 
low intensity or darkness can be best expressed by the low roister of saturated 
string timbres, such as ’cell! and particularly basses. 
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So far as color associations are concerned, such associations with musical 
pitch (or tonalities), as verified by serious investigation, belong entirely to the 
individual type of conditioning and, therefore, cannot be generalized. However, 
the inherent luminosity of the different spectral hues (for example, yellow is 
more luminous than red at the same intensity) generally associates itself with 
the respective high and low frequencies of sound (i.e., the higher the luminosity, 
the higher the sound-frequency). In other words, there is apparently an intensity- 
frequency correspondence. It is easy to understand such a correspondence, if we 
take into account the data of psychology, which show that the intensity of a 
sensation is the result of the number of impulses. As this holds true for any 
sensation, we can produce an intensification of response by increasing the number 
of identical impulses, i.e., by repetition. As we have seen before, in our ap- 
plications of this process to melody, the repetition of an impulse produces re- 
ustance and intensifies the anxiety-response. 

Saturation is another factor of intensity. A saturated tone-quality is the 
result of -the addition of several components (partials in this case). As identical 
phases of many components add up, this addition increases the amplitude. For 
this reason a dense sound is at the same time a loud sound. 

Intensity of all sensations parallels the amplitudinal intensity of sound, i.e., 
stronger responses associate themselves with the louder sound. The sensation of 
high pressure, for instance, associates itself with high intensity of sound. Of 
course, the reverse is also true. The reason for such correspondences is that 
pressure is in direct 2issociation with force. We respond to pressure as a sort of 
“passive force”. 

In tactile form pressure appears as a kinaesthetic sensation of the "op- 
pq^ition” type, which comes from the receptors in the muscles. The latter 
permits us to judge the relative hardness or softness of an object and associates 
itself with the corresponding forms of attack (hard: pesante, portamento; soft: 
non-legato, legato). 

Thermic sensations have not yet crystallized into any rig^d associations 
with sonic forms. A general tendency may be observed, however, to associate 
“warm” with saturated tone-qualities and middle or middle-low register and 
particularly with the tone of brass instruments; and “cold”, with unsaturated 
tone-qualities and high register. “Vibrato” also produces the effect of “warm” 
just as the “non-vibrato”, that of “cold”. Of course, some of the thermic forms 
can be associated with sonic forms through association with other sensations, 
in which case the latter become pattern-stimulating impulses. For example, an 
impression of boiling may be associated, not with temperature, but with the 
kinetic characteristics of the process of boiling and the sound pattern it produces. 

The non-cutaneous sensations (i.e., the sensations not originating in the 
skin, which may be considered the basically biological sensations, suph as hunger, 
thirst, pain, sexual urge) associate themselves with sonic patterns through die 
parallelism of pleasantness-unpleasantness. Some extreme forms of non-cutaneous 
sensations become so intense that they stimulate resistance associations. Then 
dieir configurations fall into the general class of kinetic patterns (as expressed 
in our psychological dial), i.e., the patterns of motion and action, as they include 
the striving for a goal of relief and satisfaction. 
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The kinetic patterns are immediate and self-sufficient symbols, and have a 
universal significance as elements of language. Nevertheless, as was stated before, 
the intonational forms which the kinetic patterns assume, are of local significance. 
In this sense, for example, a certain state of melancholy, corresponding to a 
certain response-pattern, may assume the intonational form of Chinese or of 
Roumanian music, precisely in the same way as '4 feel sad'’ can also be said in 
the Chinese or Roumanian language, stimulating the same association-pattern. 

The non-kinetic, or rather ‘‘extra-kinetic" patterns are not self-sufficient 
and therefore, not as universal in their association stimulating intensity. As in 
the case of gestures, when words alone do not seem to be sufficient, the extra- 
kinetic patterns have their value only as an auxiliary stimulus parallel to some 
other form of stimulation which is more universal as a symbol. 

Such patterns are a good supplement to a script or a program, and serve 
as intensifiers of the basic symbols. Sonic symbols of music usually supplement 
verbal symbols, and as such are universally used in the theatre, cinema, radio 
and television. 



CHAPTER 18 

COMPOSITION OF SONIC SYMBOLS 


^T*HE principles disclosed in the preceding chapter constitute an application 
^ of my General Theory of Configurational l^mantics to music. Now we 
arrive at the practical application of this theory to the composition of sonic 
symbols. 

The maximum success with which such an application may be met depends 
upon the optimum of response, which is a reactive pre-disposition, and geo- 
metrically corresponds to congruence, i.e., configurational identity (or at least 
to a close approximation to it). This congruence exists between the stimulus and 
the response configurations and, in turn, is conditioned by the congruity of the 
dial of stimuli (i.e., phaac stimuli) with the dial of responses (i.e., self-stimuli 
and reactive pre-disposition). Thus the response optimum is achieved when all 
points of the response-dial adequately correspond (i.e., geometrically coincide) 
with the respective points of the stimulus-dial. 

Such a condition exists when the listener is in a state of balance (180° posi- 
tion on the dial) before he is subjected to musical stimulation. 

For the individual whose normal state of balance is a state of depression 
(to any extent), the stimulus which would bring him to what we would generally 
consider normal, must be above normal, i.e., in the positive zone, at an angle 
which equals the individual’s deviation from normal in the negative zone. 

For an under-stimulated Mr. Hypochondriac whose normal is at 150°, that 
is, 30° below normal, the stimulus which would appear to him as normal and 
which would bring him to our balance at 180°, would have a pattern correspond- 
ing to 180° -1- 30°, i.e., of 210°. On the contrary, an over-stimulated Mr. High- 
strung, whose normal is at 210°, would require 180° — 30°, i.e., 150° stimulus- 
pattern, in order to bring him to our balance. In oth^r words, the corresponding 
dial-adjustment must be made for each individual case deviating from normal. 
That is, the stimulus-dial must be turned to the right or to the left (clockwise or 
counterclockwise), on the angle of deviation from normal, and in the opposite 
direction from the individual’s point of balance. 

Indicating the response-clock by R and tire stimulus-clock by S, we can 
illustrate the two cases discussed above as follows. 

First, we have the case of the under-stimulated individual and the stimulus- 
clock adjusted to produce the intended response of balance: 

R S 


Fiptre 66. S^mulus-dock adjusted to understimuiated iudkndual. 

114321 
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Next, we have the case of an over'StimuIated individual and die stimulus* 
clock adjusted to produce the intended response of balance: 

R S 


Figftre 67. Stimidus-dock adjust^ to over^imulated individual. 

In both cases, N indicates the point of normal for the respective individual 
and the stimulus which would affect him as our normal. 

This process of the stimulus-dial adjustment for each individual case of 
response which does not coincide with this dial, may be looked upon as psycho- 
physblogical coordination, or synchronization, of the two dials. 

Each component produces its corresponding configuration for each dial- 
point. However, it is not necessary to have all components of one sonic symbol 
in exact correspondence with one another. For example, a melodic trajectory 

corresponding to may have a pitch-scale corresponding to and still 
produce the general character of Naturally, an exact correspondence of 

several components of one sonic symbol intensifies the latter. But such an 
intensity of pattern is not always necessary. 

A. Normal; 

Associations: Balance, Repose, Quiescence, Passive Contemplation, Uni- 
formity, Eventlessness, Inactivity, Monotony. 

The stimulus-patterns of this group tend themselves toward uniformity, 
which must be expressed through all the participating components. As the point 
of absolute balance is imaginary rather than actual, most of the patterns of this 
group have a certain degree of oscillatory tendency and fluctuate to a certain 
degree about the balance point. The direction to the right (clockwise) from the 
balance point expresses the tendency of unbalancing and the direction to the 
left (counterclocl^se) from the balance point expresses the tendency toward 
balancing. It is correct to think of the patterns of this group as trajectories of a 
fwndulum or a ma^etic needle. 

Technical Resources: 

(1) Temporal Rhsrthm: Durations ranging from very long to moderately 
long, depending on the d^ree of activity, in uniform or nearly uniform motion. 
Alternation of such durations with rests possessing similar characteristics. Uni- 
form or nearly uniform attack-groups. 

(2) Pltch-Scalee: Scales with a limited number of pitch units and a fairly 
uniform distribution of intervals. In extreme forms of inactivity, one-unit scale. 

(3) Mdodic Fwms: Only stationary and rq^ularly oscillating forms, 
within a moderate pitch-range for assodatitms with small dimensions, and a 
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wide range for associations with large dimensions. A good example of the latter 
is one-unit oscillation through three octaves in Verdi’s scene on the Nile from 
Aida. The violins play g on all four strings, through an oscillating instrumental 
form of single attacks and uniform durations. 

The typical trajectories are: 


o-nrLTin- -uuinj 



Figure 68. Trajectories of typical melodic forms for 

(4) Harmonic Forms: Either a complete absence of harmony or one H 
which remains constant. The instrumental form is either sustained (stationary) 
or slightly oscillating in uniform durations. The most suitable structures are 
tonal expansions of the participating pitch-scale. Only one harmonic stratum 
should be employed. If harmony is employed without melody, its structures 
must consist of fairly uniform and consonant intervals. The latter is necessary 
in order to secure tranquility. 

(5) Contrapuntal Forms: None, as the presence of a group of trajector- 
ies suggests activity. 

(6) Instrumental Resources: 

(a) density: uniform density which is conditioned by the 

(b) range: which depends on the dimen»onal associations; 

(c) dynamics: uniform and either low or medium; no sporadic accents; 

(d) attacks: smooth; legato, non-legato and light staccato (uniform and con- 

tinuous) are appropriate; 

(e) tone quality: open, i.e., approaching the sine-wave form as far as possible: 

Flute, Violin (non-vibrato), particularly its harmonics, high French 
Horn (pp), sub-tone Clarinet, Double-Bass on open strings and 
particularly harmonics; 

(f) register: depends on luminosity associations; night, darkness — low; sunrise, 

shining moon or stars^high; for neutral associations, like a peaceful 
landscape or quiet lake — ^middle regtsto'. 
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The following fragments have a recapitulating construction 



i» , 

Figure 69. Musical examples for normal dock stimulus 
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B. Upper Quadrant of the Negative Zone: 

Associations: Dissatirfaction, Melancholy, Weakness, Sadness, Dein'esaon, 
Pain, Suffering, Despair. 

The stimulus-patterns of this group tend themselves toward loss of energy 
and. balancing. In their extreme and intense form, they assume anticlimactic 
configurations. The baric patterns of this group are b and c axes.* The degree 
of intensity of the stimulus-form corresponds to the amplitude of the respective 
configuration. The degree of dramatic tension corresponds to the respective 
form of resistance. 


Technical Resources: 

1 Temporal Rhythm: 

Uniform and fairly uniform duration-groups, followed by one or two long 
durations; the weariness effect is achieved by frequent cadencing; moderate 
or slightly animated tempo. Many waltzes and mazurkas of Chopin will 
serve as suitable illustrations. Slow syncopation and upbeat-groups; also 
false syncopation produced by rests. 

<7^ Configurations corresponding to the loss of momentum: (a) decreasing 
number of attacks in the succesrive groups; (b) increasing duration-values. 
The latter may correspond to either rhythmic (i.e., containing resistance) 
or progressive (i.e., direct) rallentando. Moderate tempo. 

These characteristics, when they increase progressively, ultimately lead 
to an anticlimax: 

This stage is the conclusive form of the preceding development. It signifies 
ultimate despair, exhaustion, loss of power and, finally, death. Use ex- 
tremely long durations, often dissociated from one another by long rests, 
and obtained as a result of direct or indirect (delayed, i.e., rhythmic) 
rallentando. Slow tempo. 


2 Pitch-Scales: 

Uniform or fairly uniform intervals, arranged in such a way that the smaller 
intervals are below the larger ones. For example: 
l-|-2-fH-2-bH-2-|-l-h2, i.e., 
c - db - eb - fb - fiH - g - a - bb - c; 
c-e\f-g-bV-d-f-a-c-. . .;(3-|-4)-|-. . ., 
c-f-db-gb-d^-g-eb— ab-e. . . (S + 8) + . . . , i.e. 

Also use the above scales combined with descending directional units. 

Further increase of contrast between the upper and the lower interval 
placed adjacently. For example: 

(H-5) -f- . . ., i.e., c -db -fii - g - c; 

(3 + 8) -h . . . , i.e., c — eb — b— d — bb— dif— a — , . .; 

(1 -I- 3) -h . . ., i.e., c-db-a-f-g^-a-c. 

*The b and c axes are balancing axe(|. The b direction toward the primary axis. See Vol. 1 
axis is the descending direction toward the p. 252 (Ed.) ’ 

primary axis. The c axis is the ascending 
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Also several small intervals appearing in succession and followed by one 
large interval. For example: 


(1 + 1 + 3) + . . i.e.. c - - d -«/ -y# - g - ftb - - r - sb - 
. . . ; (3 + 3 + 5) + . . . , i.e., c — sb — gb— i— d— / — 6b — db — 
/b - a 

(l+l+2+6)+ . . i.e., c-c#-d-s-6b -6l| - -- d - ab . . . 


Such scales usually represent a combination of the scales referred to in 



and their crystallized descending directional units, in which case the latter 
become neutral units. 

As the predominant configuration of this zone is one of decline, and is as- 
sociated with descending tones, it is practical to think of scales belonging to 
this zone as being constructed downward (as in the primitive and archaic civiliza- 
tions). 


3 Melodic Forms: 

Balancing axes (6 and c). Balancing binary parallel axes 
Only weak forms of resistance. 

Balancing axes with a strong form of resistance; often beginning with 
a climax and evolving into anticlimactic forms. Binary converging axes 

All forms have resistance. Ternary converging axial combinations (b -h 0 -J- c 
and c +0 -s- b). Longer time-period is necessary for more extreme forms. 

4 Harmonic Forms: 


(a) Structures: consisting of balanced or nearly balanced consonant intervals, 
with smaller intervals being placed below the larger ones (downward gravity 
effect). These structures are similar to or identical with the pitch-scales 
of this zone and can be used in any tonal expansion. Also balanced struc- 
tures of the consonant type, with one lowered function (descending altera- 
tion), like the minor ninth in a diminished S(9). Casual descending direc- 
tional units used in moderate quantities. 

(b) Progressions: containing moderate downward motion. For example: Sp in 
C-t; S2p in C-i, Ci (this pattern contains a certain amount of resistance); 

S3p in C~i O I Ci O ; S4p in Ci O , Ci , C 7 O • 



(a) Structures: of the lower gravity type, containing dissonant descending altera- 
tions (one or more). Such structures can be obtained by altering some of the 
functions in a balanced or nearly balanced structure. For example, a balanced 
structure 4 + 34-4, i.e., c — e — *g — 6, altered into 3+3+4, i.e., 
c — eb — gb — 6, by lowering its gravity, i.e., by 2 ^;gregating smaller inter- 
vals in the lower part of the structure. Likewise, S + S + 5, i.e., r — / — 
— bb — eb, can be altered into 4 + 6+5, i.e., — e — 6b — d#, or into 

4 + 5+6, i.e., c — e a — dft. Also strata consisting of structures possess- 
ing Ursm gravity. Needless to say, the intensity of the pattern grows with 
the additiofi of the respective characteristics. 
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(b) Progressions: contaifiing extreme (i-e., rapidly pn^resring) downward 
motion, or delayed downward motion with resistance; die latter is caused 
by the motion-pattern of transformations, which is inherent in some struc- 
tures. Examples of cycles and transformations; SpCt, Ci; S 2 pC 7 ; SSpCr 0> 
S4p all general transformations producing rapidly descending or delayed 
descending patterns. For extreme effects: aggregations' of rapidly descending 
strata; conveipng strata. 

(5) y Tenaioii Forms (i.e., forms pertaining to harmonization and melo- 
dization: functional relations of melody and harmony): 

Descending directional units whose neutral units represent lower 
chordal functions. For example, in Ss(5) such melodic steps as: ab — * g, f — » eb, 
d— »c, against C-chord; in Si(7b), i.e., large, such a melodic step as: db— »c, 
against C-chord. 

Descending directional units whose neutral units represent higher 
chordal functions. For example, in Si(7b) such melodic steps are: eb-^db, 
bbb —* ab, against C-chord. In extreme cases, symmetric superimpositions of 
where both M and H have the lower gravity characteristics; also the same 
type, combined with descending directional units. For example, 

Sii _ db — fb ~ ab M Sn db — gb — cb 

Si " CS,(5) ! H " V2: Si “ bb 

S: f 
c 


6. Contrapuntal Forms: 

Oblique balancing forms: ^ and binary parallel forms leading to 
balance; g and q. The same in slightly converging angles: 






Figure 70. Obligue balancing axes and binary paraUel axes. 
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Identical balancing axes in a more extreme convergence: 




Figure 71. IdenUcal balancing axes. 


Simple versus complex axial groups of the same (balancing) direction : 




Figure 72. Simple versus complex balancing axial groups. 
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Non>identical converging axes, often omtaining resistance: ^ and b *1- 0 ■** c 



Figure 73. Non-identical converging axes. 

For more extreme cases, convergence of many parts. 

7. Instrumental Resources: 

(a) density: low; medium; high; in extreme cases, variable density 

of the following forms: 



Figure 74. VarhUe deueiHes. 
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(b) rangfi: partly depends on the dimensionai associations; m(»e generally is 
assoda^ with the intensity of the stimulus-pattern: 



Figure 75. Stimidus-paUerns. 

(c) dynamics: either low (p, pp) or decreating; the intensity of the stimulus- 
pattern is associated with the period of its diminuendo and with its dynamic 
range: 



Figure 76. Dynamic ranges. 


also groups of ^p with a gradual decline: s/m/ + s/p s/pp; the initial 
dynamic energy derives from the preceding climax; 


(d) attacks: 



short legato groups starting with an accent; short staccato groups 
starting with an accent; mixed short legato-staccato groups starting 


with or without an accent: minimal scale of attacks; 


O alternate legato and portamento groups in which portamento follows 
l^ato, particularly when combined with rallentando; groups of an 


average- length; 

© successive groups of l^to, followed by portamento, foUowed by stac- 
cato, particularly when combined with rallentando: maximal scale of 
attacks; groups of contiderable length; 



14i2 


THEORY OF COMPOSITION, PART III 


(e) tone-quality: 

the dingie-reed quality: clarinet, violin (vibrato), French hom in its 
middle register, a mellow trombone at low intensity and in its high 
register (as in Tommy Dorsey’s performance of "I’m Getting Senti- 
mental Over You’’); 

the double-reed (nasal) quality in the middle or the high register: violin 
on the G-string, viola in general, ’cello (high or middle register), high 
oboe and high bassoon, muted trumpet; 

the muted quality; all stringed-bow instruments muted, low oboe, 
English hom, low bassoon, low trombone (also muted, the entire range) 
low and middle roister of the bass clarinet, low French hom (also 
stopped), tuba, gong; 

(f) register: the intensity of the stimulus-pattern in relation to range: 

middle or middle-low; 
middle and middle-low; 
middle, middle-low and low; 

the basic characteristics of the stimulus-pattern in relation to register: 
middle; middle-low; low. 



Figure 77. Musical illustrations for upper quadrant of negative zone 

{continued) . 




COMPOSITION OF SONIC SYMBOLS 


1443 



Figure 77. 


Musical illustrations for upper quadrant of negative tone 
{concluded) 



C. Upper Quadrant of the Positive Zone; 



Associations: Sati^action, WelLbeing, Strength, Accomplishment, Hap* 
piness, Joy, Gaiety, Challenge, Aggression, Conquest, Success, Triumph, Ex- 
uberance, Elation, Exaltation, Jubilation, Ecstasy. 


Technical Resources: 


1 Temporal Rhythm: 

Uniform or fairly uniform duration-groups; groups of longer durations 
followed by groups of shorter durations; binomials with stress on the first term 
(2 -f 1; 3 -h 1; 5+3; . . .). Duration-groups characteristic of regimental 
marches and folk-dances. Down-beat patterns and down-beat accentuation. 
Only the simplest forms of syncopation, such a8l+2 + l, or 1+2 + 2 + 1, 
orl+2+2+2 + 1. Fairly animated tempo. 
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Configurations corresponding to the gain of rnmnentum: (a) increasing 
number of attacks in the successive groups; (b). decreasing duration-values. The 
latter may correspcmd to either rhythmic (i.e., containing renstance) or pro- 
gressive (i.e., direct) accelerando. Animated tempo. 

These characteristics, when they increase progresnvely, ultimately lead to 
a dimax: 

stage is the conclusive form of the preceding development. It 
signifies a climax, i.e,, the state of ultimate joy, exuberance, jubilation, and 
finally, ecstasy. It is characterized by an energetic overabundance resulting 
in groups which contdst of many attacks and minimal durations. The total 
effect is vibrant and scintillating. The approach to diort durations (often in the 
form of a rapid arpeggio, or tremolo, or frulato*) is accomplished by direct or 
indirect accelerando. A climax cannot be sustained for any appredable length 
of time as the response automatically goes into decline (defense-reflex of the 
sense-organs and of the entire response-system is the probable cause of it; refer 
to the Weber-Fechner psycho-physiological law). Fast tempo. 


2 Pitch-Scales: 

Uniform or fairly uniform intervals arranged m such a Way that smaller 
intervals are above the laig;er ones. For example: (4 -|- 3) -f . . . , i.e., c — e — 

— g — b— d— a — — e— ^ — b — . . .; (S-|-4)-f. . . i.e., c — 

— f — a— d— — b— ^ — d(i — • . .;(8-l-7)-l-. . ., i.e., c—ob — 

— eb — cb — gb — d — 0 — . . . These scales may be combined with ascend- 
ing directional units. 

Further increase of contrast between adjacent upper and lower in- 
tervals. For example: (3 -f- 1) -f . . ., i.e., c— d# — e— /x — ^ — fc — c; 

(4 -b 1) -1- . . . , i.e., c— e— / — o — bb — d — eb— g — ob— c — db — . . .; 

(8 + 3) -h . . ., i.e., c - g# - b - gN - bb - gb - o ob - . . . 


Also several small intervals appearing in succession and following one large 
interval. For example: (3 -I- 1 -I- 1) . . ., i.e., c—d# — e— / — gt — o — 

-bb-c#-d-«b-. . .;(S+3-|-3)-i-. . ., i.e., e-/-g#-b-«- 
- g - 0 # - d# - gX - . . .; (<} -I- 2 -m- 1) -I- . . ., i.e., c - 
-g#-a-fl#-«-.«f-g-g#-d-e~s«-^-... 

Such scales usually represent a combination of the scales referred to in 

and their crystallized ascending directional units, in which case the latter become 
neutral units. 


Since the predominant configuration of this zme is one of growth and is 
assodated with ascension, it is practical to think of scales belmiging to this 
zone as bong constructed upward (in terms of the oonceptkm of civilized nmnic al 
oontempocaries). 

*See p. 1458. 
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3 Melodic Fomit: 


CZ) Unbalancing axes (a and d). Unbalancing binary parallel axes 
(a ’ a" i ’ !)• Weak forms of reactance. 

Unbalancing axes exhibiting a strong form of resistance and leading 
to a climax. Binary diverging axes (§). All forms have resistance. Ternary 


diverging axial combinations (a 4- 0 -i- d and d 4- 0 4- a). A longer time-period 
is necessary for more extreme forms. In extreme cases, a development of several 
successive climaxes. 


4 Harmonic Fonns: 

O 

(a) Structures: consisting of balanced or nearly balanced consonant intervals, 
with smaller intervals being placed above the larger ones (upward gravity 
effect). These structures are similar to or identical with the pitch-scales of 
this zone and can be used in any tonal expansion. Also balanced structures 
of the consonant type, with one raised function (ascending alteration), like 
the augmented fifth in an augmented S(7ki). Casual ascending directional 
units used in moderate quantities. 

(b) Progressions: containing moderate upward motion. For example; Sp in Ct; 
S2p in Ct, C-i (this pattern contains a certain amount of resistance); S3p 

in CtC , C-,G : S4p in C-,G , C-.^ , C-,C . 


0 

(a) Structures: of the upper gravity type, containing dissonant ascending altera- 
tions (one or more). Such structures can be obtained by altering some of 
the functions in a balanced or nearly balanced structure. For example, a 
balanced structure 4 ■+• 3 -|- 4, i.e., c — e — g — b, altered into 4 -|- 4 -|- 3, 
i.e., c - e - g^ -b, by raising its gravity, i.e., by a^regating larger in- 
tervals in the lower part of the structure. Likewise, S -h 5 H- 5, i.e., c — / — 
— fcb — can be altered into 6 -f S -f- 4, i.e., c — fiH — bi{ — d#. Also 
strata consisting of structures possesnng upper gravity. Tire intensity of the 
pattern grows with the addition of these characteristics. 

(b) Progressions: containing extreme (i.e., rapidly pregreasing) upward motion, 
or delayed upward motion with resistance; the latter is caused by the motion- 
pattern of transformations, which is inherent in some structures. R«amplf g 
of cycles and transformations: SpC-i, Ci; 2SpC-7; 3SpC-7 0; S4p all 
general transformations producing rapidly ascending or delayed aarondlng 
patterns. Fw extreme effects: aggr^tion of raixdly ascending strata; 
divergiig strata. 
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(5) ^ Tenston Fornu (functional relatione of melody and harmony): 

Ascending directional units whx>se neutral units represent lower chordal 
functions. For example, in Si(5) such melodic steps as: b-*c, diH e\ fiH —* g 
against C-chord; in St(7i)), i.e., the first augmented, such melodic steps as: 
f^ g#. a# “♦ bi gainst C-chord. 

Ascending directional units, whose neutral units represent higher 
diotdal functions. For example, in S}(7t|) such melodic steps are: c’^— *d#, 
gX —» a#, against C-chord. In extreme cases, symmetric superimposition of 
where both M and H have the upper gravity characteristics; also the same type, 
cdnibined with ascending directional units. For example, 

M _ 4/-. Sii d# -fx -aX. 

H * V 2 • . 

§5 K# - b# - d# . M_ Sii f# - b - e 

^ • Si CSi(S) ’ H V2- gj 

S: f 


(» Contrapuntal Forms: 

& d 

_ Oblique unbalancing forms; q and x; binary parallel forms leading 
cl 

away ftoiti balance: ^ and The same in slightly diverging angles: 


CPii 






Figure 78. Obiique unbafattdng axis and binary parattd forms 
leading away from balance. 
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Identical unbalancing axes in a more extreme divergence: 


CPii 





Figure 79. Identical unbalancing axes. 


Simple versus complex axial groups of the same (unbalancing) direction; 




Figfure 80. Simple versus cample unbalancing axial groups. 
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Non>identical diverging axes, often containing resistance: ^ and a -i- 0 4- d. 



Figure 81. Non-identical diverging axes. 

For more extreme cases, divergence of many parts. 

7 Instrumental Resources: 

(a) density: low; medium; high; in extreme cases, variable density 

of the following forms: 



Figure 82. Variable densUies. 
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(b) range: partly depends on the dimensional associations; generally is associated 
with the intensity of the stimulus-pattern: 



Figure 83. Stimulus patler,ns. 


(c) dynamics: either high (/, ff) or increasing; the intensity of the stimulus- 
pattern is associated with the period of its crescendo and with its dynamic 
range: 



Figure 84. Dynamic ranges. 

Also groups with rapid crescendo in a gradual growth: pp/ + p/ + nif*/; 
mp'^n;^ + p</ + pp<ff‘, the dynamic eneiigy grows through resistance. 



1450 


THEORY OF COMPOSITION, PART III 


(d) attacks: 

short legato groups ending with an accent; short staccato groups ending 
with an accent; mixed legato-staccato groups (often two-attack groups of 
legato-staccato: /I ; also upbeat-downbeat two-attack groups: jfjjj 
etc.): generally, minimal scale of attacks; 

alternate portamento and legato groups in which legato follows porta- 
mento, particularly when combined with accelerando; 

C3 successive groups of staccato, followed by portamento, followed by 
legato (which often falls on the climax point) and combined either with 
accelerando (momentum gain) or with rallentando (suspension of a dis- 
charge, immediately preceding the climax); the portamento forms often 
become marcato or pesante in this case; maximal scale of attacks; groups 
of a considerable length; 


(e) tone-quality: 

open and single-reed quality: flute, clarinet, violin, French horn; piano, 
harp, celeste, chimes, high-pitched drums, castagnets, wood-blocks, orchestra 
bells, tamburin; 

brilliant and open brass quality: mixtures of high stringed-bow and 
woodwind instruments; open trumpets and trombones; high register of 'celli 
for “passionate" effects; cymbals (m/) and kettle-drums; 

^3 scintillating quality: tremolo, trills and rapid arpeggio forms on stringed- 
bow and woodwind instruments: extreme high register of trumpets and 
trombones; xylophone (also with abundant glissando and multiple attacks); 
frulato, trills and multiple tongue of flutes; multiple tongue (also sustained, 
for the climax) on trumpets; chimes' and cymbals J[jf; kettle-drums, tremolo; 
brilliant qualifies obtained by superimposition of harmonics; 


(f) register: the intensity of the stimulus-pattern in relation to range; 

^3 middle or middle-high; 

^3 middle and middle-high; 

C3 middle, middle-high and high; 

The basic characteristics of the stimulus-pattern in relation to register: 

^3 middle; middle^high; high. 
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Figure 85 Musical illustrations for upper-quadrant of positive zone 

(conclud^. 
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D. The Lower Quadrants of Both Zones: 



1. Negative Zone 

Both lower quadrants represent an exaggerated version of the respective 
patterns of each of the upper quadrants. As the n^ative (left) zone corresponds 
to decline, its patterns are that of decomposition. When such decomposition 
exceeds its natural maximum, the pattern begins to appear discontinuous and the 
formation of an image, greatly retarded. The normally unobservable details 
become apparent and begin to obstruct perception of the pattern as a whole. 
Such an effect is comparable to the extremely magnified optical images seen 
through a microscope. As we can observe only an insignificant part of an image, 
which part is greatly magnified, we cannot reconstruct the image as a whole. 

For example, a very small portion of a man’s arm, appearing as skin surface 
with some hair growing on it, under magnification may look like a fantastic 
jungle forest. It would be difficult to stretch the observer’s imagination so 
far as to reconstruct the image of the entire arm, as the dimensional scale is too 
large. A similar situation exists with regard to the k>-called “slow motion” 
of cinematic projection, in which an image, photographed at 128 frames per 
second, is cast on the screen at 24 frames per second. In temporal phenomena 
this extreme magnification of time-period obscures the image, or the process, 
as a whole, bringing out too many details, and dissociating the observable links 
of the image, or the process. With an increase in the number of images in re- 
cording (taking), the projected image becomes more and more stationary. 
Imagine a pugilist delivering a blow to his opponent at the rate of 2 minutes 
per blow. Such a rate, according to standards with which it would be associated, 
would appear subnatural. Thus it would be perceived as either fantastic or 
humorous. 

As it follows from the above illustrations, in the temporal projections of an 
image or a process, the rate of mechanical speed is the basic source of extending 
a time-period. For this reason, sound images, recorded for performance at a 
certain rate of speed and played back at a considerably lower rate, are bound 
to produce an effect analogous to cinematic “slow motion”. In both cases (i.e., 
optical and acoustical) of projection, the perceived image appears to be psy- 
chologically (i.e., as an associative group) more discontinuous, but physically 
approaches continuity, even in observation, as more intermediate points or 
events become noticeable. 

As a consequence of this, phonograph records, made to be played at 78 
R.P.M. and performed at 33.3 (i.e., taking mechanical speeds which are standard 
for the phonograph turntable at the present time) appear to be subnatural 
in effect. Depending on the association with. the anticipated stimulus-pattern, 
such a performance activates the response of fantastic or humorous. The obvious 
character of “mechanical inefficiency” taking place during the process of forma- 
tion of an ims^e, makes such an image appear humorous. Further disintegration 
of perceptible ims^e, caused by a still lower rate of projection, makes such an 
image appear fantastic. 
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Different rates of speed for a phcmograph record using the standard turn- 
table speeds, can be obtained through duplication, triplication and even quadru* 
plication of the original from one speed to another, i.e., frxnn 78 R.P.M. to 33.3 
R.P.M., or vice versa. Beyond this, further variation of speed becomes im- 
practical, as the sound frequencies extend beyond the range of audibility, or 
beyond physical continuity. 

Many ordinary recordings of fairly animated music, when recorded at 78 
R.P.M. and played back at 33.3 are, for any practical purpose, humorous. How- 
ever, the presence of certain physical characteristics in the musical performance, 
when exaggerated by “slow motion” of the acoustical (i.e., mechanical) per- 
formance, sometimes increases the effect of humor. For example, "The Mad 
Scene” from Lucia di Lamermbor by Donizetti, as performed by Amelita Galli- 
Curci (a Victor red-seal record), appears incredibly hilarious when played at 
33.3. The special reasons in this case are a lack of rhythmic unison (synchro- 
nization) with the accompaniment (normally associated with beginners and not 
with accomplished artists), and the other, a considerable deviation from the 
required intonation (also associated with beginners who are not able to exert 
sufficient control over their vocal apparatus), which is also a form of mechanical 
inefficiency pertaining to the control of frequency. 

Nevertheless, the basic effect of humor in this case is mainly due to the 
straining of the anticipation-fulfillment chain conditioned by the pre-conceived 
image of an accomplished coloratura, from whom a high degree of alertness and 
mechanical efficiency are expected. 

• In another case, the effect of humor arises from: an exaggerated form of 
vibrato, appearing at a low rate of speed, and a quick fading of sound (the 
decrease of amplitude) following each attack and combined with the afore- 
mentioned vibrato. Such an effect can be observed in Bing Crosby’s performance 
of My Honey's Lovin' Arms (accompanied by Mills Brothere on a Decca record), 
when the record is played at 33.3 R.P.M.. A secondary association contributing 
to the effect of humor is the anticipation-fulfillment chain, as, under such con- 
ditions of performance, Mr. Crosby’s voice acquires the characteristics of piano 
or Hawaiian guitar (i.e., strong attack, quick fading, exaggerated vibrato, which 
characteristics are non-vocal, but generally typical of ja^z.) 

Music of slow pace and of. middle-low or low register, triplicated from 33.3 
R.P.M. performance to 78 R.P.M. recording and played back at 33.3, gives 
approximately 1/5 of the original speed. Under such conditions, this type of 
music appears to be so extended in time as to produce an extreme effect of the 
subnatural, i.e., fantastic. Something like the beginning of the Overture to 
TannKauser by Wagner is apt to produce this effect at 1/5 of its normal speed. 

Among my own numerous experiments in this particular field, a record of 
singii^ canaries, played at 1/13 of its normal speed (quadruplication of the 
original from 33.3 R.P.M. performance to 78 R.P.M. recording), is as fantastic 
and uninu^nable as any effect of musk can be. 
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2. Positive Zone 

We shall retarn now to an analysis of the lower quadrant of the positive 
zone. As the positive zone (right) corresponds to growth, its patterns are that 
of composition. When such a composition exceeds its natural maximum, the 
pattern appears not only continuous but extremely precipitated. At extreme 
velocities, the whole is more observable than the details. A comparable effect 
may be observed in the case of an extremely reduced optical imj^e (seen through 
the reverse side of a binocular or a telescope for instance) or in the appearance 
of extremely remote images, however big in size (the moon, the planets, re- 
mote details of a landscape, etc.). In cinematic projection, such a situation 
occurs when a film exposed at 8 frames per second (as in the early days of the 
cinema) is projected at 16 or 24 frames per second. Today the old films (or 
similar use of "accelerated motion" for special effects) infallibly produce a 
humorous effect when projected at 24 frames per second, and the photographed 
motion itself appears to be fantastic. 

The period of a given movement becomes so short that the observer can only 
see its initial and its final phases, and misses all the intermediate ones. As such 
speed is inconceivable for human beings, automobiles, trains and even airplanes, 
the "accelerated motion" appears supernatural. For this reason, it is perceived 
as either fantastic or humorous. Animated cartoons use a great deal of this 
technique of over-efficiency, as it means, besides the intended effect, economy 
in the number of individual drawings required to represent individual phases 
of given movements. 

Thus, varyihg the rate of speed of the temporal projection of an image is, 
in this case, the basic device for contracting a time-period. For this reason, 
sound images recorded for a performance at a certain rate of speed and played 
back at a considerably higher rate, are bound to produce an effect analogous 
to the cinematic "accelerated motion". Phonograph records made to be played 
at 33.3 R.P.M. and performed at 78 R.P.M. appear to be supernatural in the 
effect of mechanical over-efficiency, and activate responses of the fantastic or 
humorous. In case of music, these effects are associated with the performing 
skill of individual artists. For example, no pianist can move his fingers at a 
speed which is several times greater than the known speed of a virtuoso pianistic 
performance, yet music recorded at 33.3 R.P.M. and played back at 78 R.P.M. 
gives all details of musical images, and including all the individual attacks, 
with full clarity. This translation of speed produces a miracle of technical ac- 
complishment for even an unaccomplished performer. A smile is the usual form 
of response to such a speed translation: the performance, as it appears to the 
listener, is too good to be true. 

Other forms of acceleration achieved by triplication and quadruplication 
from 78 R.P,M, to 33.3 R.P.M., each duplicated version to be played at 78 
R.P.M., become incredibly fantastic. Betides exceeding any inu^nable me- 
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chanical efficiency, such versions change pitch and tone-quality to a conuderable 
extent Any male speech in the first duplication becomes that of the Disney 
character "Donald Duck; any female speech, that of "Minnie Mouse". Male 
singers, particularly in choirs, produce a hilarious impression which cannot be 
verbally described. Female singing in its triplicated version (approximately a 
quintuple speed when played back at 78 R.P.M.) approaches very closely the 
singing of birds. However, my experiment in slowing down chirping of canaries 
produces a grotesque effect of howling wolves rather than female singers. This 
merely shows that our discrimination of tone-qualities of very high frequencies 
is quite poor, because physically such forms should be reversible. 

The late tenor Enrico Caruso sounds at half speed like a cow (particularly 
when the consonant "m” is combined with an open vowel). I did not have an 
opportunity to convert a cow into Caruso by reversing the process. In my 
quadruplicated version of the Overture to TannhHuser (approximately 13 times 
the speed of the original), the entire composition runs one minute. The incredibly 
fantastic character of this version is due to three factors: first, the unbelievable 
mechanical efficiency of performance per se; second, reversal of the anticipated 
dignified character of this composition in its original form (all versions were 
made from my own recording of Arturo Toscanini conducting the National 
Broadcasting Symphony Orchestra); third, the physical image of frequencies, 
which episodically vanish beyond the audible range. 

A study of music written by the recognized experts of the humorous, such 
as Modeste Moussorgsky, and of the responses of listeners to such music, show 
that the problem of creating humorous music has not been solved. Music com- 
bined with words (i.e., vocal music) in some cases stimulates the response of 
humor not by virtue of the music, but by virtue of the words which activate 
humorous associations. This is easily proved by playing such music on some 
instrument (or instruments) to somebody who has never heard it before and is 
not familiar with the accompanying text. Likewise instrumental music which is 
programmatically humorous, does not generally appear as such to a listener 
unaware of the program. 

On the other hand, in many public performances we have witnessed audiences 
laugh, and laugh very heartily, at music which was not intended to be humorous. 
Such is the case on occasion of the first performances of new and very original, 
i.e., unconventional, compo»tions. Just about ten years ago, at a chamber 
concert sponsored in Town Hall by the League of Composers of New York, 
a Chamber Suite by Anton von Webern (for 14 instruments) was performed by a 
group of very skilful musicians under the direction of Eugene Goossens. Such 
concerts are generally attended by an audience which can appreciate and often 
enjoy extreme contemporary creations. Yet in the case of Mr. von Webern’s 
Suite, the audience rolled in laughter as if it were extremely humorous. 

. On the basis of the theory, which I have advanced, it is easy to explain 
why a certain compoution which is intended to be humorous does not appear 
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as such at all, and why a composition, as serious as posable, may make people 
laugh. The explanation is very simple: music is humorous when it gives the im- 
pression of extremely low or extremely high efficiency. In von Webern’s case, both 
these forms were present. On the one hand, the durations were very long or 
staccato, followed by very long rests; on the other, there were so few attacks 
to each movement of the Suite that each movement lasted only a few seconds, 
during which very few things happened; finally, the range was extremely wide, 
while the frequencies followed the course of extremely sudden changes from one 
end of the whole range (low pitches of Bassoon) to the other (high pitches of the 
Flute and Piccolo). The reaction to this piece as being humorous, of course, 
was the result of previous conditioning. From a philosophical standpoint, there 
is nothing inherently humorous in a vacuum. And this piece was a vacuum, 
since very few material sound-particles, or sound-images, appeared in a very 
broad range. But then the whole astronomical universe, which is a greater 
vacuum than we can produce artificially in any laboratory, must appear to be 
still more hilarious. Yet there is a reason why this does not happen. While the 
vacuumatic quality of the von Webern’s Suite is immediately apprehensible 
auditorily, the vacuumatic quality of the universe is not immediately appre- 
hensible visually. Besides we are not conditioned by any previous experience 
to a less vacuumatic universe. 

What composers of supposedly humorous music have missed is that effects 
of the humorous and of the fantastic are primarily agogic (i.e., pertaining to speed) 
and cannot be expressed by purely intonational devices, such as melody, harmony, 
counterpoint or even tone-quality, unless such tone-quality is an imitation of 
sounds associated with the humorous (like the wow-wow trumpet effect in jazz 
music, or Rubinoff’s laughing violin), or is a product or a result of an agc^ical 
process. By the latter, I mean tone-quality which appears to be humorous, owing 
to the excessive speed of projection, as in the case of a bass-clarinet performed at 
double speed. 

It is true that a melody which is overloaded with resistances and does not 
move to a considerable climax, as well as a melody having extreme climaxes not 
adequately prepared by resistances (or, better, by any resistance at all) does 
appear humorous — but only to a slight degree and only to a highly discriminating 
audience. 

The real sources of stimuli activating spontaneous responses of the humorous 
or the fantastic are, as we have seen, purely agogic. As our frequency-response 
(we mean the regular auditory response to sound-frequencies) is at the same time 
an intensity-response, the loudness of perceptible sound becomes an important 
component of the lower half of the psychological dial. 

The right approach in composing sonic symbols, which are intended to 
stimulate reactions of the fantastic and the humorous, is to reproduce charac- 
teristics associated with extreme forms of acoustical projection. It is for this 
reason that we discussed the subject of recording and reproducing speed. 
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3. Tedmkal Resources: 

Still considering the mechanical extremes of acoustical projection to be the 
best means for this purpose, we offer, nevertheless, a parallel table of the common 
technical resources which, in the absence of technical facilities, will serve as the 
next best choice. 


Low register. Extremely low speed. 
Low intensity. 

Suitable instruments: Double-Bass; 
Contrafagot; Tuba; low register of the 
Harp or Piano; low register of the elec- 
tronic instruments, or of the pipe- 
organ. 

The lowest audible register. Still 
lower speed and longer durations. An 
extremely slow vibrato, artificially ob- 
tained either by producing slow beats 
in the low register or by very slow semi- 
tone trills. Very low intensity. 

Suitable instruments: the 32' pedal 
of the pipe-organ or its electronic equi- 
valent; the lowest register of Double- 
Bass, Contrafagot and Tuba. 

Percusaon: gong. 

Rests, when inaudibility is to be re- 
presented. This may affect only the 
lower parts of musical texture, such as 
harmony. 


Music almost stops altogether. 
0° One {Mtch unit is formed in the 
form of a trill, which is extremely slow 
and alternately stops and moves. 


High register. Extremely high 
speed. High intensity. 

Suitable instruments: Flute Piccolo; 
high register of the Clarinet Piccolo; 
high register of the electronic instru- 
ments, or of the pipe-organ. 

The highest audible register. Still 
higher speed and faster durations. 
Abundance of staccato and accents. An 
excessive and extremely fast vibrato, 
artificially obtained by trills or frulato 
(flutter-tongue) ; in some cates by beats 
caused by minor seconds in high reg- 
ister. Very high intensity. 

Suitable instruments: highest pipe- 
organ registers or their electronic equi- 
valents; the highest register of Flute, 
Piccplo, Harp and Violin (for vanishing 
sounds approaching the high limit of 
audibility). 

Percussion: triangle, clavis (Cuban), 
etc. 

Partial inaudibility effect can be 
achieved by eliminating the upper parts 
of musical texture, leaving the bass as 
the only audible part. 

Intonations changing with ulti- 
360® mate velocity (such as scalewise 
grace-note groups on Flute, Piccolo): 
glissando of the highest Violin positions; 
also glissando of the highest positions 
on the space-controlled Theremin, or 
its equi^^ent; rapid passages in the 
highest ranges of the pipe-organ or 
electronic organ. 




Figure 86. Table of resources for producing humorous and fantastic effects. 
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All other sonic symbols pertaining to the lower quadrants oi boA zones 
are produced on the basis of assodaUon by contrast. Such contrast can be achieved 
only through another stimulus pattern, executed in a different medium from 
sound. The most immediate forms of the basic stimuli are optical images and 
verbal symbols to which sonic symbols are composed as counterstimuli. 

The ba«c associations by contrast, with respect to the lower quadrants 
of both zones, pertain to mechanical efficiency, power, dimension and density. 
The selection of a counterstimulus to a given stimulus must be performed on the 
bans of dial-reciprocity. For example, if the symbol can be located on the 

psychological dial as the counto^ymbol must be i.e., it must have 

the same angle as the symbol only in the opposite quadrant. This proposition 
controls both quadrants in their entirety until they reach the 0* and 360* point. 

The basic symbols appear as images on the stage or the screen (cinema, 
television), or as ideas stimulating imaginary optical forms, as in the play, the 
poem, the narrated story received through a broadcast. 

The humorous effect results from the anticipation conditioned by an actual 
or imaginary situation, and the conflict created by fulfillment. For example, 
the symbol of a giant conditions anticipation of a powerful, low voice, for the 
dimensions of a giant, by previous conditioning, suggest large vocal cords. 
Therefore, in order to create an effect of humorous, it is necessary to compose 
a counterstimulus of the opposite character, i.e., a high frequency and low in- 
tensity sonic symbol. This sonic countersymbol would create conflict between 
anticipation and fulfillment, i.e., between the optical symbol and the inversely 
corresponding sonic countersymbol. 

As the quadrant positions are reversible for symbol and countersymbol, we 
can put a mouse in place of a giant, and supply the tiny creature with a powerful 
basso, in which case the resulting effect will still be humorous. 

In both these illustrations, the associations were based on ditnension-fre- 
quency and dimonsion-intensity inverse correspondence. As a result, the density 
association is also affected, «nce a powerful basso is more saturated sound (by 
iinplicatipn of its phy«cal characteristics) than a weak high-pitched sound. We 
could also introduce an association by contrast on the basis of mechanical 
efficiency by adding agogical characteristic to both our illustrations: the giant 
has a weak high-pitched voice and, besides, speaks very slowly or stutters; 
the mouse, on the other hand, in addition to having a powerful low-pitched voice, 
speaks at such a high speed that it makes his speech almost incomprehensible. 

More remote forms of association producing an effect of more subtle humor, 
require a considerably greater degree of refinement in the responses of an audience. 
For example, the counter symbol for a giant raging in furious viotence, is quiet 
and pleasing lyrical munc; or in a scene suggesting serenity, peace, silence and 
contemplation, the accompanying sonic countersymbol is crude, harsh and noisy 
music. But such countersymbols are effective only in the case of an audience 
equipped with highly developed associational responses. 

Not only frequency and intensity can serve as a medium for creating humor- 
ous effects t^ugh association by contrast, but also the forms of attack in their 
inverse correspondence to movements and actions. For example, angular and 
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abrupt movements can be accompanied by sonic symbols ol extreme fluidity 
(legatissimo). Such an approach can be successfully applied to the staging of a 
humorous dance. The opposite, i.e., fluent movements accompanied by music 
with abrupt (staccatissimo) attacks, would produce an equally humorous effect. 

Associations by contrast can be applied with the same amount of success 
to effects of the supernatural. For example, a poor and simple herdsman gets 
a horn or a pipe as a present from a stranger. The pipe looks like a very ordinary 
one, but in actuality it is enchanted. When the poor man begins to play, it 
sounds like a large and glorious orchestra with harps, human voices and an 
organ. Thus the conflict between anticipiation and fulfillment is created on the 

basis of inverse correspondence between the primitive crudeness of the pipe 
and the sonic countersymbol of rich and glorious music 

All other forms of associations by contrast, which do not pertain to the 
lower quadrants, will be discussed in the following exposition. 

(1) “Dixie” ^ 

Very slow (/J 


Tabs 






ryrfrf-ff i rir .r i i 



(2) “Beautiful Dreamer” 



Figures?. Varying the tempi. 


The above must sound one octave higher and may be accompanied by a high 
pnzacato of strinp, with a fill-in by the gliseando of xylophone, also hi gh. 



CHAPTER 19 

COMPOSITION OF SEMANTIC CONTINUITY 


CONIC symbols, acting as associational stimuli, may assume numerous forms 
^ of simultaneous and sequent coordination. In many instances, contrasting 
and even conflicting patterns may become simultaneously or sequently adjacent. 
Under no circumstances should this deprive the continuity of its stylistic unity. 
The conflicting character of patterns does not imply conflicting systems of in- 
tonation and temporal organization of durations. Just as tranquility and ex- 
• citement may be expressed in a poem written in one language, unity of the forms 
of musical expression is a necessary esthetic condition. In cases where the very 
nature of association requires hybrid forms, such hybrid forms must be unifled 
by some one component. For example, in a rapid transition of reminiscences 
associated with different countries and nationalities, it may be desirable to ex- 
press the different corresponding intonational forms through melody; yet a 
sequence of such melodies, bearing no resemblance to each other, i.e., based 
on the pitch-scales belonging to totally different families, may be stylistically 
unifled by a certain form of harmonization applied to the entire continuity. As 
we have learned before, symmetric harmonization provides such a unifying 
technical resource. 

The form of semantic continuity may be either uninterrupted or interrupted. 
The first takes place in a program composition, such as an opera or a symphonic 
poem or background music written for the stage, screen, radio or television 
production: the second is characteristic of fragmentary and often isolated sonic 
symbols serving as musical cues in the same types of production. 

As the temporal organization of the plot of a play or a script is in the hands 
partly of the playwright and partly of the director, there is very little that the 
composer can do in this particular direction. In most cases the composer is called 
to do his job when it is too late, as the temporal organization of a plot is in the 
hands of people who know too little, if anything at all, about such matters. 
On the basis of principles evolved and disclosed in my major work, Mathematical 
Basis of the Arts,* it is possible to evolve the temporal structure of a plot and to 
coordinate it with the temporal structure of music into one organic whole by 
a purely scientific method. As such a luxury is not to be found in contemporary 
production-units yet, the composer can only try to do his best under the cir- 
cumstances. For this reason we shall not discuss the technique of the temporal 
coordination of plot-music at present. 

For the composers who intend to write music to their own program, we would 
like to offer a few basic suggestions. 

Select a plot. Distribute the plot over a group of events (episodes). Analyze 
the sequence of episodes on the basis of our semantics (i.e., estalblish the relation- 
ship of episodes to balance, tension and release, anticipation and fulfillment, 
climaxes, etc.). Classify the episodes according to their importance. Give the 


*To be puUished shortly. 


114611 
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episodes of primary importance the longest time-periods. Give the seamdary 
and tertiary episodes shorter time-periods. Organiae die entire temporal scheme 
aoxirding to such a selection. Write a continuity sonic symbols to satisfy 
die temporal scheme of the plot. 

Our main problem lies in the field of techniques pertaining to modulation 
and coordination of sonic symbols, by which the production oi semantic con- 
tinuity is accomplished. 

A. Modulation of Sonic Symbols 

The character of transition may be either sudden or gradual, and its tech- 
nical forms either temporal, intonational or configurational. 

Sudden tranrition introduces adjacent contrasts, characterized by the lack 
of commonness. Technically, such a transition is the negation of graduality. 
Gradual transition represents the transformation of one sonic symbol into an- 
other. The degree of graduality depends on timing. Modulation of one symbol 
into another can be accomplished through any technical component (i.e., tem- 
poral, intonational, configurational), by means of a common or a neutral form, 
i.e., such a form which is common or neutral, with respect to pre-modulatory and 
post-modulatory character of the respective sonic symbol. 


1 T^poral Modulation 


Transition of one stimulus-pattern to another often requires a change from 
one temporal pattern to another in the respective sonic Symbol. Sudden transition 
implies only negative requirements: the absence of common characteristics. 
Gradual transition necessitates either neutralization of the preceding duration- 
group by introducing uniformity of t for the modulatory period, or by introducing 
a recurrence of the last duration-pattern of the pre-modulatory temporal group . 
if such a pattern can be accepted as common for both (i.e., pre-modulatory and 
post-modulatory) groups. The commonness of a duration-pattern does not 
necessarily mean the commonness of T". 


(a) March to minuet: ^ p * p L/L/ If r * I 

r pcifLTir t£rr < if'" L/cj’lf"' 


Icj'cj’cj’if r\Lruts\uuu\ 

latioB 

iLff t It/LfO* If US If f^L/lf i I 


Figure 88. Tempor<U,modvkUion {continued). 
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(b) Waltz to march: 5 | f * 



\ur i \r LLI \UUU ILTUU \ 

llcirrtiu'ir nr rrr irfrr ir f i 

modulation 

\r tisr r \n List \t r f us\m i 


(c) Blues to polonaise: Mrfprrpiprcirrprpi 

circcrpr ir i cirr ppf ■ p i tr/rireefl’Cttr 

^ 4 

Hy’Ua’Ujy- , j 

modulation 

mn nn nj 1 . i i i 

1 i i I i f i i 

Figure 88. Temporal modulation (conduded). 

2 Intonational Kiodulatton 

All problems pertaining to intonational modulation received full attention 
in the respective chapters of various branches of this theory. 

Modulatory forms of melody are accomplished either by modal transposition, 
or by permutation of intervals, or by one of the modulatory techniques proper 
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(common tones, chromatic alterations, identical motifs). Modulatory forms of 
correlated melodies (counterpoint) are obtained either by harmonic or by contra- 
puntal technique of modulation (sequent modulatory coordination of melodies). 
Modulatory forms of harmony consist of the following techniques: computative 
technique (see: Application of the Generalized Symmetric Progressions to 
Modulation)* applied to the distribution of the interval-group between the pre- 
modulatory and post-modulatory harmonic groups; direct modulation by altering 
the units of a modulatory chord, as described in the chapter on modulation in 
the Special Theory of Harmony;** indirect modulation (i.e., a modulation con- 
taining intermediate keys), as described in the same chapter. 

Since in the modulations from one sonic symbol to another, axis-modulations 
are 1^ essential, in most cases, than the modulations of the structural pattern 
of intonation (i.e., the modification of a chord-structure achieved by the re- 
distribution of intervals), the latter are accomplished mostly by means of a Q. 
Direct transitions are based on the uncommonness of pitch-units in the adjacent 
assemblages. For this reason, Ct and C-7 is one of the most suitable resources 
and particularly in the symmetric forms (-^^ and ^Ti)- Instantaneous change 
from positions ® and (g) to (§) and 0 is another excellent device for a sudden 
transition. 


3 Ck>nfigurational Modulation 

Sudden change from one pattern to another does not require any technical 
considerations, as each pattern is a definite associative stimulus, and we are 
conditioned to produce instantaneous changes in our responses when such changes 
take place in the stimulus. 

Gradual modulations from one configuration to another are based on two 
fundamental techniques: (1) neutralization of a pattern and (2) introduction 
of a common pattern. 

The first technique consists of gradually depriving the pre-modulatory pat- 
tern of its individual characteristics, such as the axial combination and the 
trajectory. This technique is based on the assumption that the neutral pattern 
is that of balance, i.e., of uniform periodic motion, associated with the 0-axis 
and the sine-wave. Thus, the growing dominance of the 0-axis constitutes a 
neutralization of any other form of stimulus. In this sense 0-axis is a neutralizer 
of all characteristics but repose, and for this reason is expedient as an "inter- 
eventual” link. The most gradual forms of neutralization are those in which the 
effect of the 0-axis is such that it influences the decrease of amplitude in the pre- 
modulatory axis (or axial combination), whatever such combination might be. 
In this case the pre-modulatory pattern (mostly its last axis) repeats itself with 
decrea^ng amplitudes (a fading effect). 


•See Vol. I, p. 492. 


••See Vol. I, p. 524. 




prc-mcxlulatory ijattcrn 


modulatory pattern 


poat-HKidulatory 

pattern 


Figure 89. NeutraJmng a pattern. 


The second technique is based on recurrence of the pattern which is identical 
for both, the ending of the pre-modulatory and the banning of the post-modula- 
tory group. Such a common pattern is an axis (or axial combination) and a 
trajectory. 
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Examples 


(a) 



common pattern 


pre-modulatory pattern 


post-modulatory pattern 


(b) 



r 


1 I 

pre-modulatorv pattern -post-modulatory pattern 


Figure 90. Introduction of a common pattern. 
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Configurational modulation is a resource by which one stimulus-pattern 
can be changed into another through the increanng dominance of one pattern 
over another. We have encountered such «tuations in the Theory of Mdody,’^ 
where rhythmic resultants were applied as coefficient-groups controlling the rise 
of one axis and the decline of another. 

For example: 4a + b + 3a 2b -f- 2a + 3b + a -b 4b produce the declin- 
ing dominance of a and the increasing dominance of b, which situation illustrates 
a configurational modulation from the stimulus “a” to the stimulus “b": 




Figure 91. Graphic representation of 4a + h + 3a + 2b 2a 3b a 4b. 

This case may psycholc^ically correspond to a transition from dominance to 
compliance. 

Configurational modulation is applicable in its respective forms to melody, 
harmony, counterpoint. In all these cases, patterns correspond to melodic 
trajectories, whether self-sufficient as in melody, or conjugated as in harmony 
and counterpoint. Configurational modulation can also be applied to the pat- 
terns of density and dynamics. The method of application remains the same 
as in the intonational patterns, but the meaning of balance or neutral configura- 
tional equilibrium lies in the center between the two extremes of density and 
dynamics. Neutralization of the extreme forms of density .{Idw or high) is ac- 
complished by resorting to medium density, which forms a general {>rimary axis 
of the density-patterns. Neutralization of extreme dynamic forms (pp and ff) 
is also accomplished by the use of the intermediate dynamic degree (m/) acting 
as a neutralizer. 

Common patterns of density and dynamics, linking together the otherwise 
contrasting or conflicting pre-modulatory and post-modulatory configuration- 
groups, serve as another technique of transition from one stimulus to another. 


*See Vol. !, pp. 261 and 275. 
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Examples of neutraUmtion 


(a), density: 



1 


1 



3 


1 


1. pre-modulatory pattern 

2. modulatory pattern 

3. post-modulatory pattern 


Figure 92. Neutralization of densUy. 


(b) dynamics: 

s/p + s/pp + pp </ +/ > m/ + m/ +// 

I 1 I 1 

1 2 3 


1. pre-modulatory pattern 

2. modulatory pattern 

3. post-modulatory pattern 


Figure 93. NeutralvuHou ef dynamics. 
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(a) density: 


Examples of a common pattern 



r 


I 

pre-modulatory pattern 


post-modulatory pattern 


Figure 94.- Common pattern in denstty. 


(b) dynamics: 

PP + s/pp / + s/pp . / +// 


I L 

common pattern 


pre-modulatory pattern post-modulatory pattern 

Figure 95. Common pattern in dynamics. 


Finally, configurational. modulation can be applied to tone-quality, instru- 
mental forms and attack-groups. Here, too, either neutralization of extreme 
patterns or configurational similarity serves as a modus of transition from one 
stimulus-pattern to another. 

Instrumental forms which I view as essentially generalized arpeggio forms 
combine melodic and density configuration. In them a modulation from one stim- 
ulus-pattern to another is performed either by neutralization of the arpeggio form 
by changing it gradually into a sustained chord, after which a new post-modula- 
tory form begins, or by transition through a common pattern. If the arpeggio forms 
arc alike in the pre-modulatory and the post-modulatory groups, the modus of 
transition is confined to amplitudinal variation: technically it corresponds to the 
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transition from one form tonal expansion to another. Modulations represent- 
ing a variation of density in an arpeggio form are performed by a gradual increase 
or decrease of the number of amultaneous attaclu in the arpeggio. 

Tone-quality modulations are also configurational modulations in the phys- 
ical sense, as they represent a transition from one pattern to another. These 
modulations therefore are subjected to the same principles, as all other con- 
figurational modulations which we have already discussed. Empirically speaking, 
the change in the configuration of a tone-quality is accomplished, not by a 
physical transformation of one pattern into another* as they can be seen on the 
screen of an oscillograph, but by the pure techniques of orchestration, i.e., by 
the increase of timbrai ingredients of one kind and by the decrease of timbral 
ingredients of another kind. 

For example, a gradual tranrition from Qj (on a 5q scale) to Qy may be 
illustrated as follows: 


2 FI. (Qi) + (Qn) + Pj jj + Pj. jj + 


I Fag 

^Fr.H 




F2« 

Tromb (•) 


Trump C) 
Tromb (•) 


(Qv). 


A greater graduality as we have seen before can be accomplished by the 
human voice, where the modulation of a pattern may be performed by the 
modification of vowels. 

Finally, configurational modulation of the attack-forms (embracing the 
legatissimo-staccatissimo scale) can also be performed, either through neutraliza- 
tion of the patterns possessing extreme characteristics (like legato or staccato) 
through introducing the neutral pattern of portamento, or by connecting the 
pre-modulatory and the post-modulatory groups by means of a common pattern. 
In addition to this, as in the case of amplitudinal variations, a gradual transition 
through the scale of attack-forms, from one extreme pattern to another, con- 
stitutes a modulation. For instance, a pre-modulatory pattern being staccato 
may gradually be transformed into legatissimo: aiy -h am + an -)- ai (i.e., stac- 
cato, portamento, legato, legatissimo), in which case legatissimo is the form of 
the post-modulatory pattern. 

Range and register, as configurational stimuli, provide their own forms of 
transition and may serve as links connecting otherwise different patterns. For 
example, the commonness of range or register may bridge different intonational 
or timlval forms. On the other hand, gradual trransitions from one register to 
another, as well as amplitudinal range-variation, can serve as modulatory tech- 
niques. 


*TIim will undoubtedly be done in the hear electronic organ built by Leon Theiemin. 
future; I did it in 1932 by means of a special — ^J.S, 
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B. Coordination of Sonic Symbols 

As all our differentiated sensations developed in the course of bidogical 
evolution from one general tactile fore-sensation, so did our munc develop from 
monody into the complexity of contemporary scoring. And though at one time 
or another a certain sensation may dominate over another, in actuality we have 
no pure sensations. The dominant sensation stands out by its intenuty though 
it is conjugated with other sensations. The gamut of sensations can be compared 
to a certain extent with the acoustical phenomenon of timbre, where one fre- 
quency dominates over other frequencies with which it is conjugated and which 
are its partials. Of course, the sensational mechanism is much more complex 
than this, as it contains not only simultaneous and sequent processes, but also 
overlapping ones. As one sensation is in progress, another may be just activated 
and still another may be in its decline. 

It is only natural that the art of music, which, in its present state of com- 
plexity, is employed as a connotative language of sonic symbols, should be flexible 
enough to produce a worthy counterpart of human sensations, not only in their 
isolated but also in their combined forms. Combined pattern-stimuli activate 
combined responses. And such stimuli may be created by simple or complex 
conjugated sonic symbols, each symbol being represented by the individual or by 
the group-components. Complex stimuli may also be produced through co- 
ordination of various art media where music, in all its complexity, becomes only 
one (simple or complex) component of the whole. 

It is not our purpose to discuss here the semantics of other arts than music 
and their possible forms of correlation with music. For this reason our analysis 
of processes involving complex stimuli shall be confined solely to music. Let 
us suppose that the source of sonic symbols, simple or complex, is a text. The 
complexity of combined stimuli would derive from a certain treatment of the 
same text. For example, we may choose two dissociated events from a scenario 
and present them as two simultaneous conjugated sonic symbols. In this case, 
one symbol may parallel the present event, while the other may stimulate the 
presaging or premonition of another event to come. A scene of gaiety, taking 
place on the stage or screen, may be combined with a group of parts in the 
musical score, which have the same gaiety pattern. At the same time, a certain 
thematic counterpart of the same score may reflect the impending disaster, of 
which there is no sign in the respective scene. 

As scripts and scenarios nowadays cover almost any imaginable situation, 
the composer must be so well equipped that he would never be caught unawares. 
Instead of the romantic “love in moonlight" he may face the problem of con- 
noting a "day in 'an insane wylum" or “rush-hour at the Times Square shuttle", 
which cases call for all the dial positions to be employed simultaneously, as the 
gamut of associations in such cases ranges from normal to abnormal. 

The correlation of sonic symbols pertaining to various pattern-stimuli, first, 
implies the selection of such stimuli as a combination and, second, discovering of 
the conditions under which such coordination can.be performed. 
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In actual application, the stimulus-response scale, as represented on our 
psychological dial, can be greatly increased by our usual method of inserting 
intermediate forms between the basic forms already represented on the dial. 
Thus, the configurational scale can be extended to 12 or more patterns. Such 
details must be left to the initiative of the composer. Our present problem is 
to classify as simply as possible the combinations of the different patterns with 
each other in order to establish the basic procedure for producing scales of the 
combined complex stimulus-patterns and their corresponding combined complex 
sonic symbols. 

For this reason we ^all confine ourselves to the eight-pattern scale, which 
corresponds to an eight-point dial. Thus, mathematically, the entire problem 
is to compute the number of combinations possible out of 8 elements. 


TaUt of Combinations of the Sonic Symbols Evolved in Accordance 
with an Eight-Point Stimulus-Response Dial. 


•C, = 

sCs + 
tCt ■= 

sCi = 

sCi = 

bCt ■* 


8 ! 


n 

(8-1) ! 

8 ! 

2 ! 

(8-2) ! 


8 ! 

3 ! 

(8-3) ! 


8 ! 

4 ! 

(8-4)! 


8 ! 

5l 

(8-5) ! 


8 1, 


! (8-6) ! 


8 ! 

7l 

! (8-7) ! 


8 

28 

56 

70 

56 

28 

8 


Figure 96, Combinations of sonic symbols. 


Thus there are 8 cases when 1 pattern out of 8 is used at a time; 28 cases 
when 2 patterns out of 8 are used as a combination; 56 cases when 3 patterns 
out of 8 are used as a combination ; 70 cases when 4 patterns out of 8 are used 
as a combination; 56 cases when 5 patterns out of 8 are used as a combination; 
28 cases when 6 patterns out of 8 are used as a combination; 8 cases when 7 
patterns out of 8 are used as a combination. Then the total of all these combina- 
tions which are at the composer’s disposal, when he is limited to an eight-point 
dial, amounts to: 8 -|- 28 -h 56 + 70 + 56 -f 28 -1- 8 » 254. To this, we can add 
one comUnation of all 8 elements, thus making the total: 254 + 1 ■■ 255. 
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Of course more complex forms of the above combinations are used rather 
seldom. Strata harmony is the most suitable technical resource for evolving 
more or less complex combinations of sonic symbols. 

Our next stage is the method of classifying configurational characteristics 
as they appear in combined patterns. 

Ail patterns belonging to one quadrant must be considered as idsntical 
patterns of different intensities. The growth of intensity follows the clockwise 
direction in the positive zone and the counterclockwise direction in the negative 

zone. Thus, for example, the pattern of is identical with, but more intense 
than, that of Such reasoning is applicable to all quadrants. 

Patterns belonging to different quadrants may also vary in intensity, but 
they are to be considered non-identical. 

C. CtASSIFICATION OF THE STIMULUS-ReSPONSE PATTERNS, TO BE 
Represented as Combined Sonic Symbols, on the Basis of 
THEIR Intensity of Configurational Identity 

(1) identical patterns of identical intenaties; 

(2) non-identical patterns of identical intensities; 

(3) identical patterns of different intensities; 

(4) non-identical patterns of different intensities. 

llluatrationa: 

(a) Two craftsmen who are partners in the trade and are not rivals have a 
different degree of skill in making, let us say, Christmas tree ornaments. 
The problem of the composer is to produce a combined sonic symbol of 
two identical patterns of different intensities. Superior accomplishment 
corresponds to the pattern of greater intensity. Thus expressing the 
less accomplished craftsman as A and the more accomplished craftsman 

as B, we can establish the following correspondence: — » 

B 

The resulting symbol B may acquire a wider range, higher mobility 
and higher inten«ty (of sound) than symbol A. Both may be expressed 
as self-sufficient but correlated melodies, or as an accoippanied counter- 
point. 

(b) The old story about a poor young man in love with a rich young girl: 
the girl’s parents in a united coalition of the entire family clan create 
unsurmountable obstacles and the marri^e is called off; both boy and 
girl are in despair. The positive pattern of love and hope (i.e., if our 
sympathy is on the side of the young couple) is counteracted by a more 
powerful negative pattern of the family’s opposition. The composer’s 
problem is to produce a combined sonic symbol of two non-identical 
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patterns of different intensities. Let the young couple be A and the 
family — B. Now we can establish the following pattem>intensity cor- 


respondence: 


B 



The evil forces (i.e., evil from our viewpoint) 


pull counterclockwise, overpower and win, bringing A into the negative 
zone. Here are the conmderations for composing the corresponding 
sonic symbols for A and B. 


Symbol A modulates from the positive into the negative zone under the 
pressure of B, which retains its constant' characteristics of the negative pattern 
of high intensity, high dynamics and density (coalition). The B pattern is 
negative in the sense that it is a destructive and not a creative force. By virtue 
of its characteristic, B pattern is a counteracting force and for this reason must 
have the axial characteristic opposite to that of A. As the A pattern obviously 
corresponds, in its initial phases, to a-axis, the B pattern must be expressed by 
b-axis of greater amplitude than the first phase of A. The effect of the B pattern 
upon the A pattern is such that a-axis gradually loses its momentum and goes 
into decline, transforming itself into b-axis. 

This can be represented dia^amatically as follows: 


A 0OO©O 

QJ.. 

“ o 



Figure 97. Turn non-identical patterns of different intensUy. 

The above identity-intenaty pattern clas^fication must now be supple- 
mented further by the characteristic of constancy or variability of the pattern. 
Then the original 4 forms become, in turn, quadrupled: 4* - 16. The basic 
clasaheation represents the original phase from which the departure is made. 

(1) identical patterns of identical intensities: 

(a) crnist. identity, const, intensity; 

(b) var. identity, const, intenaty; 

(c) const, identity, var. intensity; 

(d) var. identity, var. intensity; 
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(2) non-identical patterns of identical intenmties: 

(a) const, identity, const, intensity; 

(b) var. identity, const, intensity; 

(c) const, identity, var. intennty; 

(d) var. identity, var. intenaty; 

(3) identical patterns of different intensities: 

(a) const, identity, const, intensity; 

(b) var. identity, const, intensity; 

(c) const, identity, var. intensity; 

(d) var. identity, var. intenaty; 

(4) non-identical patterns of different intensities: 

(a) const, identity, const, intensity; 

(b) var. identity, const, intensity; 

(c) const, identity, var. intensity: 

(d) var. identity, var. intensity. 

In this table “constant” means a “constant form of relationship" with 
regard to the identity or intensity of the conjugated symbols; likewise, “variable” 
means a “variable form of relationship” in the same »nse. 

In the case of the unfortunate couple in love, the hope for marris^e and 
happiness, represented by A, was a pattern of variable identity and variable 
intensity, while B was a pattern of constant identity and constant intensity. 
The basic relation of g was that of non-identical patterns of different intensities. 
The fact that A was variable in both respects, made their relationship appear 
variable in the same respects. 

The ultimate number of variations of all kinds, possible for each original 
relationship, depends on the number of individual symbols, conjugated into a 
combined complex symbol. 

When sonic symbols are combined with script symbols or with each other 
into a combined complex symbol (the latter ultimately acquires the form of a 
score), their correlation assumes one of the following forms: 

(1) parallel; 

(2) contrary (inverse); 

(3) oblique. 

Parallel implies identity of symbols and is the most obvious and, for this 
reason, the most generally used form of association. 

Contrary implies an association by contrast or juxtaposition, such as gay 
music to a sad scene or vice-versa ; or two conjugated sonic symbols, each stimulat- 
ing one of two contrasting associations. 
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Oblique implies either a deviation from identity to non>identity, or from 
non-identity to identity. This can be graphically illustrated as follows: 



Figure 98. Parallel and contrary correlation. 

Such is the case when friends gradually become enemies or enemies become 
friends; also when a gay scene is accompanied by music, modulating from gay 
to sad, or vice-versa. 

In addition to all the previous relational classifications, there still remains 
the general category of temporal congruence. 

Temporal congruence may emphasize either complete events, represented 
by sonic symbols, or their individual phases. Each event generally consists of 
five basic phases: generation (beginning, origination), growth, climax (goal, 
maximum), decline (anticlimax, balancing tendency), degeneration (completion, 
end). 

As combinations of events take place in the interaction, simultaneous (syn- 
chronized) associations constitute only one form of temporal congruence. The 
two other forms represent the anticipated and the delayed associations. 

The anticipated associations (i.e., that of presaging, premonition, etc.) re- 
present the event to come, at a time when another event takes place (this other 
event may be executed as a different thematic component of the same score 
and can be carried out either in the same [munc] or in a different [words, action] 
medium). 

The delayed associations (i.e., that of recollection, reminiscence, etc.) re- 
present a past event at a time when another event takes place. 

From a technical standpoint, all forms of correlation of sonic symbols into 
theif conjugated combined complex forms can be executed by identical, partly- 
identical, or non-identical groups of mumcal components. 

Materials which illustrate the processes analyzed and systematized in this 
exposition are profusely scattered throughout all the program and operatic 
music, written by the competent composers of all ^es. In my ofunion, most 
of the so-called **great composers” produced in many instances impressive munc 



COMPOSITION OF SEMANTIC CONTINUITY 


1477 


because they had a high intuitive notion of configurational semantics, that is, 
they fdt music in terms of patterns — which ability is lacking in most of our con- 
temporaries. At the same time these men of the past had, in most cases, a very 
crude technique in handling special components, such as harmony, orchestration, 
etc., in which field our contemporaries are much more accomplished. Yet many 
of the present creations are bom dead, as they lack the necessary qualities of 
associational stimuli.* 

The field of connotative music is so broad and its applications so numerous 
that in this course of study we are only able to direct the student's attention 
toward the problems and the method by which they can be solved. 


*The use of this system by Schillinger (as a 
staff composer of the Academic State Theatre 
of Drama, the Experimental Theatre of the 
State Institute of tne Histonr of Arts, both in 
Leningrad, and of the State Theatre for Child- 
ren in Kharkov) and by his students in the 
U.S.A., who are active as radio, theatre, cinema 
and television composers, brought extremely 
fertile results . . . Among Schillinger students 
who made noteworthy use of the system 
are such men as Leith Stevens ('‘Columbia 
Workshop'', “Tish", “Alice in Wonderland'', 
“Big Town" and others); Paul Sterrett, 
Natnan Van Cleave (both at CBS, in the 
“Columbia Workshop'' and other productions), 
Oscar Levant (“Nothing Sacred'', “Charlie 
Chan at the Opera'' and other motion pic- 


tures); Bernard Mayers (“Basin Street Cham- 
ber Music Society", NBC, where he made some 
very effective scores in the semantic sense: 
“Three Blind Mice", “Mary Had a Little 
Lamb", “The Bullfrog and the Robin" and 
others); Jesse Crawford (“Valiant Lady", 
CBS); Carmine Coppola (“Pictures in Music", 
CBS, where he wrote “G. B. Shaw"); Lyn 
Murray (“The Adventures of Ellery Queen", 
“26 by Corwin", opera “Esther", “This is 
War" and other CBS programs); Charles Paul 
(“City Desk", “The Adventures of Ellery 
Queen" and other NBC programs); and 
Rudolf Schramm [music to radio and cinema 
(U.S. government productions) in the field of 
education], just to mention a very few. (Ed.) 
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INTRODUCTION 


Vj^HAT has been known for the last couple of centuries as a “symphony or- 
chestra” is a heterogeneous aggregation of antiquated tools. Wooden 
boxes .and bars, wooden pipes, dried sheep's gu ts, horse hair and the like are the 
materials out of which sound-producing instruments are built. 

The evolution of musical instruments, during their history of several mil- 
lenia, followed the course of individual craftsmanship and of the trial-and-error 
method. 

The instruments themselves are not scientifically conceived and not scien- 
tifically combined with each other. Some of the orchestral groups participate 
with others by virtue of tradition (like brass and string instruments which, in 
most cases, do not blend) and not by necessity. Nobody ever asks the basic 
question : why should there be such a combination as the stringed-bow, the 
wood-wind, the brass-wind and the percussive instruments; and why should 
the respective groups be used in the unjustified ratios which are considered 
standard? 

It takes a long time to force upon the average normal human ear such 
combinations as piano and violin or strings and brass. And this imposition of 
unblendable combinations upon the selector called the human ear is termed 
“cultivation of musicianship". But eventually people begin to like it, as they 
begin to like smoking tobacco, which suffocates them at first. It is even possible 
to condition the human ear to hear the sound at a sustained intensity, while 
the sound is fading at its source. Such is the case with the piano. Ordinarily 
we are not aware of the fact that the piano tone fades very quickly. I once 
intentionally subjected myself (at the age of 30) to a forced isolation from the 
piano for three full months. The only sounds I heard during the time were that 
of an organ and of choral singing (i.e., durable sounds). I lived among peasants. 
When I returned to the city, the piano sounded to my ear as it really sounds, i.e., 
as a percussive instrument with exaggerated attack and quick fading. It took 
me fully two weeks to “recover" from this unconditioned modus of hearing. 

The implication is that many of the orchestral tone-qualities and blends 
are gradually assimilated by our ear. Many of them are highly artificial and do 
not possess the appeal of natural beauty, as many natural forms and natural 
colors do. 

The musician's argument against better balanced, more uniform tone- 
qualities, which are possible on the electronic instruments, is that they have not 
the individuality the old instruments have. But what they call “individuality" 
is often a group of minor defects and imperfections. A trombone, due to its 
acoustical design, has several tones (certainly, at least one) missing. While the 
composer can easily imagine those missing tones and imagine them in the trom- 
bone quality, he cannot use them in his score, since they cannot be executed. 
Now, take a bassoon. Its low bll is of a quality inferior to that of the surrounding 
tones. Why should one particular pitch be defective? No one knows. 
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A compoeer, due to his experience, can also imagine certain tone-qualities 
beyond the ranges of the respective standard instruments. He cannot use these 
qualities because there are no instruments to perform them. 

Under such conditions, the art of orchestration amounts to a constant 
(and in most cases unsuccessful) struggle of the composer's imagination and 
inventiveness against the actuality of instrumental limitations and imperfections. 
The way things stand today, the composer must compose not in terms of tone- 
qualities, intensities, frequencies and attack-forms (if he does not want to live 
in a fool’s paradise), but in terms of concrete instruments, each designed with 
no r^ard to any other instrument — each, therefore, having peculiarities of its 
own. 

Musicians also have a sentimentally-childish attachment to the craftsman- 
^ip of executing a "beautiful” tone on a violin or other instruments. Very few 
performers, indeed, can execute such a tone. But why is this self-imposed dif- 
ficulty and struggle necessary? Such an attitude has the flavor of sportsmanship 
and competition. Why not liberate the performer from the necessity of struggle 
to obtain the proper tone-quality, when such tone-quality can be achieved, and 
has been achieved, by means of electronic sound production? 

The answer is that many good performers, once relieved of this struggle, 
would feel lost since, to them, the production of tone-quality is half of the problem 
of interpretation. 

In 1918 I published an article (“Electrification of Music”) in which I 
expounded my own ideas (at that time completely new and original) on the 
inadequacy of old musical instruments and on the necessity of developing new 
ones, where sound could be generated and controlled electriaUly. I thought it would 
be desirable to have tone-qualities, attack-forms, frequencies (tuning) and in- 
tensities under control, to be able to vary each component through continuous 
or discontinuous (tempered) scales, suddenly or gradually, and to determine 
the degree of the graduality of transition as well. 

Though there is no universal use of electronic music yet, it is progressing 
very rapidly.' Most of my dream has already come true. In 1920 Leon Theremin 
demonstrated his first primitive model of an electronic instrument before a con- 
vention of engineers in Moscow, Russia. On this model, pitch was controlled 
by movement of the right hand in free space (in actuality, in. an electro-magnetic 
field) and volume, by a specifically designed pedal; the form of attack was con- 
trolled by a knob; the timbre was constant. 

After a number of years of my collaboration with this inventor, the early 
history of electronic music culminated in 1930 in two Carnegie Hall (New York) 
performances in which participated a whole ensemble of 14 improved space- 
controlled theremins, manufactured by Radio Corporation of America on a 
mass production scale at the plant in Camden, New Jersey. 

That first decade of electronic music, in which I am proud to have played 
the part of a musical pimieer, started the art of music on an entirely i.ew road, 
which is in keeinng with the engineering accomplishments of our industrial era 
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of applied science. There is no turning back from this road, regardless of the 
absolute value of today's models of electronic instruments. The fact is that 
a new principle of sound production and control has been established, and this 
principle will bring further improvements and perfection. 

It is important to realize that existing musical instruments and their 
combinations are not stabilized but ever-changing accessories of muacal ex- 
pression; that absolute knowledge of the functioning of the keys of a clarinet 
is of no basic value, as the design of such an instrument varies and the whole 
family of such instruments may vanish. 

Thus, though in my description of standard instruments all the necessary 
information is given, the composer must not overrate the importance of it, as 
the entire combination of a symphony orchestra, with all its component instru- 
ments, may soon become completely outmoded and eventually obsolete. It will 
be a museum combination for the performance of old music. New instruments 
and combinations will take its place. 

The moral of this Introduction is that it is more important for the composer 
to know the physical aspects of tone-qualities, frequencies, intensities and attack- 
forms per se, rather than the resultant forms as they appear on certain types of 
old instruments. It is a warning not to attach too much importance and con- 
fidence to certain types of instruments, simply because they are so much in 
use today. 

In the Acoustical Basis of Orchestration, the student will find the type of 
knowledge which is basic and general and, therefore, can be applied to any special 
case. This system is devised with a point of view which will give lasting service 
and will not become antiquated with the first turn- the history of this subject takes. 

In order to broaden the student’s outlook on the existing instruments, I am 
supplementing this Introduction with a chronological table borrowed from one of 
my other works. Varieties of Musical Experience. 

' Two items of this table deserve particular attention: (1) the chronoic^ical 
precipitation of progress and (2) the age of the new "electronic” era. 


Scheme of Evolution of Musical Instruments 

From Prehistoric Time 

I. Man utilizes his own organs: voice, palms, feet, lips, tongue, etc. 

From 10-20 Thousand Years Ago Until Our Time 

II. Man utilizes finished or almost finished objects of the surrounding 
world: bamboo pipes, shells, bones of birds, animal horns and antlers, 
etc. 

From 5-10 Thousand Years Ago Until Our Time 

III. Man processes raw material, giving it a definite form: from a piece of 
terra cotta and hunter’s bow up to the Steinway piano and modern 
organ. 
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From 18th Century A.D. 

A. Man constructs automatically performing instruments: from 18th 
Century, mechanical musical instruments: from 19tii Century, 
recording and reproducing musical instruments. 

From the End of 19th Century 

B. Man develops transmission of sound waves over long distances: 
radio. 

From the Beginning of 20th Century 

C. Man devises sound production by means of: 

1. Electro-magnetic induction 

2. Interference in electro-magnetic field. 



CHAPTER 1 

STRING-BOW INSTRUMENTS 


/CONTEMPORARY string-bow instruments have as their immediate an- 

cestor the viol family. When the treble-viol, in the hands of Italian crafts- 
men, achieved its ultimate degree of perfection, it became the dominant member 
of the viol family: the treble-violin emancipated itself into the plain “violin". 
In this sense, the evolution of the violin family followed the downward (in the 
way of frequency) trend, i.e., the perfecting of the violin was followed by the 
perfecting of violas, 'celli and string double-basses (or contrabasses). This course 
of evolution was somewhat contrary to the development of the viol family, 
where bass-viol (later, violone) was the dominant instrument of the group, the 
patriarch of the family. Thus “violoncello” originated as the diminutive form 
of the “violone”. 

The more remote ancestor of this family is the Arabian “rebab”, a primitive 
type of string-bow (often having only two strings, however, tuned in 3 -r- 2 
ratio, i.e., in a perfect fifth) and having a resonating chamber. This ancient 
instrument leads us back to the “monochord”, a one-string bow instrument with 
a resonating chamber, and, finally', to the actual source of the violin, which is 
the bow and arrow. 

This remarkable evolution of a defense weapon into a musical instrument 
of high degree of perfection consumed not only millenia of astronomical clock- 
time, but also an incalculable amount of human energy lavishly spent by genera- 
tions of craftsmen and musical performers. 

But with so much said and written about violin-making and violin-playing, 
certain facts remain obscure. Since most of the time (between and during the 
eras of mutual mass-extermination), is spent by humanity in creative mythology, 
the history of the violin discloses a constant struggle between the glorification 
of violin-makers and violin-players. The fundamental question is: which factor 
is more essential in achieving perfection, the instrument or the player? Nobody 
would deny the importance of both. However, -I am entitled to state, on the 
basis of experiments performed with Nathan Milstein and another highly ac- 
complished, but not extraordinary, representative of the Leopold Auer school 
(which also contributed Heifetz, Zimtelist, Elman, Piastro, Seidel and many 
other virtuosi), that the player is a more important factor than the instrument. 
I draw this comparison particularly in reference to the quality of tone-production. 
In my experiment both performers were tested on the same two instruments: 
one was a violin made by Antonio Stradivarius and the other, a mediocre sample of 
mediocre craftsman^ip. Milstein’s tone-quality was superitM* on both violins 
and with less individual difference between the two instruments than that of 
the other violinist. This may be a good lesson to some parents and teachers: 
only a mediocre violinist needs a very expennve instrument. 
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As the best musical oi^:anizations of today have at their disposal some of 
the best string*bow performers (usually the potential soloists rejected by the 
market’s maintenance of only the few best performers), the composer of our 
civilization may indulge in scoring which requires, on the part of the performer, 
a highly developed and versatile technique. 

A. Violin 

1. TUNING 

The entire range of the violin is written in treble clef. 

The four strings are named g, d, a, e. From the physical standpoint all 
four strings have a different timbre. The timbre of the g-string is particularly 
different from the three upper, strings. In the hands of an accomplished per- 
former this timbral variance is greatly minimized. However, good playing does 
not affect the variance of the g-string with the three upper strings. This difference 
is due to the fact that g-string is a sheep’s gut wrapped around with a metal 
wire, while d-string and a-string are sheep’s guts which remain unwrapped. 
E-string only about three decades ago underwent a transformation: sheep’s gut 
was replaced by a metal wire. 

The violin is tuned in perfect fifths, i.e., in 3-i-2 ratio. The tuning begjns 
with the a-string. Thus the ratios of the remaining strings are: 

e-|;d-^:g-(|)*-i 

As the above ratios noticeably deviate from the corresponding pitches of 
the twelve-unit equal temperament, some of the more discriminating com- 
posers (Hindemith, for instance, makes it a rigid rule) avoid the use of open 
strings altogether, except in chords. 



Figure 1. Tuning of the violin. 


2. PLAYING 


The Left Hand Technique 

Intonation is controlled on the violin by means of shortening its strings, 
which is accomplidied by pressing the string against the fingerboard. For this 
purpose the fingers of the left hand are employed. Strings vibrate between the 
two fixed points (nut and bridge) and transfer their vibrations to the bridge. 
The vibrations of the bridge stimulate sympathetic response from the body of 
the vidin, which is a resmiatii^ chamber. 
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Four fingers of the left hand (thumb is excluded) participate in producing 
intonations. The various distances which the left hand occupies on the finger- 
board (while supporting the violin) in relation to the nut are called positums. 
Each position on each string emphasizes /wr pitch-units of the common diatonic 
The positions begin with an open string. Such a position might be called 
the zero position. 




S 8 


— T 

0 1 


a 8 «5 i s 

Figure 2. The zero potion. 


~r-r 


Arabic numerals indicate the fingers employed. Major tetrachords are used 
here merely for convenience: other accidentals can be employed as well. 

The first position begins with a whole tone from the open string. 



If the first pitch-unit is only a semitone away from the open string, then 
such a position is called half-position or semi-position. 


G D A E 



Figure 4. The half-position. 


From here on, violinists do not discriminate any semi-po«tions, but con- 
sider only the Second, the Third, the Fourth and so on, portions, regardless of 
whether they are tone-and-a-half or two tones, two-and-a-half or three tones 
from the open string. 



Figure 5. Positions above the first {continued). 
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Figure 5. Positions above the first (concluded). 

The three lower strings (G, D, A) are seldom used beyond the eighth position; 
the e-string is used even in orchestra-playing up to the fifteenth position (the 
beginning of Rimsky-Korsakov’s opera Kitezh.) 

All violin-playing is accomplished in most cases, including double-stops and 
chords, by means of standard fingering. Chromatic alterations are performed 
by moving the same finger a semitone up or a semitone down. 

Insofar as the precision of intonation is concerned, it is always easier to move 
the fingers in the same position, making transitions from one string to another, 
than to change |x>sitions rapidly, particularly when such positions are not ad- 
jacent. It is to be remembered that though the use of the four fingers is analc^ous 
on all four strings and in all positions, the actual spatial intervals on the finger- 
board contract logarithmically while moving upward in pitch. This means that 
a semitone in the first position is spatially wider than a semitone in the second 
position; the latter is wider than the semitone in the third position, and so on. 

Musical intervals from the open strings can be defined in terms of positions, 
and positions can be defined in terms of musical intervals. 

Position, where a given note is produced by the first finger, equals the number 
of the corresponding musical interval, minus one. For instance: 



The given note g# to be played on a-string with the third finger requires 
the hand to be in such a position where e can be played on a-string with the first 
finger. As the musical interval from a to e (up) is a fifth, the porition can be 
defined as 5 .1 » 4 (i.e., it is the fourth position). This is so because the fir^ 

position is produced by the interval of a second (i.e., 2) frbm the open string. 
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This proposition can be reversed. For example: what note is played by the 
sea>nd finger in the sixth position on the e-string? 

The first finger in the rfxth position produces an interval of a seventh (i.e., 
6 + 1 • 7) ; therefore the second finger, in the same position produces an octave. 
Thus the note to be found is «, one octave above the open string. 



Figure 7. Example of fingering. Single notes. 


Playing of S2p 

The so-called ‘^double-stops’*, i.e., couplings, harmonic intervals and two- 
part harmonies belong to this category. 

S2o are played by means of standard fingering. Left hand is considered 
in an open position if the finger on the lower of the two pitches corresponds to a 
smaller number than that of the higher of the two pitches. The reversal of this 
proposition corresponds to a dosed position. Open positions are easier to play. 
Closed px)sitions can be used in double stops without particular difficulties, but 
preferably in a tempo that is not too fast. 

Unisons (possible only with one open string): 


-fi===fc±==ff==fc± 



Figure 8. Fingering of SZp (continued). 
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Fourths: 

etc. 


etc. 


Sixths: 



Octaves (quite difficult on account of the stretch between the first and 
the fourth finger; easy, with one string open): 

etc. 

Figure 8. Fingering of S2p {concluded). 

Octaves are used mostly in solo playing. As a perfect acoustical octave 
(i.e., 2 -i- I ratio) sounds quite empty, soloists usually resort to playing an 
imperfect octave (somewhat more narrow in stretch than the acoustical octave), 
which sounds fuller. In scoring for an orchestra, octaves of violins are usually 
written divisi (i.e., both pitches are played by the different parts). 

As octaves without participation of an open string require a stretch betw^n 
the first and fourth finger, it becomes obvious that intervals wider than an 
octave can be performed only if the use of at least one open string is possible. 


A special double-stop effect should not escape the attention of the or- 
chestrator: passages on one string combined with another string remaining open. 
For example: 



Do 0 0000 0 0 * »*1 

Figure 9. Special double-stop effect. 


Such pass^ies can be played at considerable speed. 
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Playing of triple-stops includes ntelody with two couplings and three-part 
harmony. 

When employing 3 fingers at a time (i.e., without participation of open 
strings), only open position of the left hand can be used.,- In all other cases, 
previous considerations hold true. 


Three open strings: 

) ■ ■ «. « 




' O O ' 


Two open strings: 




1 * 

wO 

F -" g ■ 1 


W ~SX9 


' JgO 1 

B — — 


-SL-i — U 


xso rro xro so 


etc. 



Figure 10. Fingering of S3p 
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Plasrlng of Sip 

Playing of quadruple-stops includes melody with three couplings and four- 
part harmony. There is only one quadruple-stop with four open strings: 


Xf 0 

All other cases include 3, 2, 1 or no open strings. All left hand positions 
must be open. Such chords as S(5) in open harmonic (O) positions are quite 
easy because only 3 fingers participate (as the perfect fifth is played with only 
one finger). 


Three open strings: 







} n g- ■ 

TTT® — 

1 

4 0 

AI.0 


J — 11 0 ■ ^ 

^ TlO — ‘ 

L ^ 1 z 

Ht) — 



“ 

VO 

VO 

VO 

VO 

rro 

rro 

VO 

xro 




tm -0 "-| 


j wmO 

1 

aa,P„ :n 

VO 

vo 

V 0 

V 0 




OV 

4 0 





Fipire 11. Fingtring of S4p. Throe and two open strings (continued). 
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•18 A* .«-« n.4 A 4 



VO VO VO VO VO VO VO 

Figure 11. Fingering of S4p. Three and two open strings {concluded). 
One open string: 


■0-8 A4 A4 A4 
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No open strings: 

. ^ • A4 A4. £LA ^£3k 8 ^ « 0.4 O 4 



*crs :s;i tsu vs vi 


Figure 13. Fingering of S4p. No open strings. 

The above tables are merely samples of the systematization of the mateital 
on Angering; they can be extended to higher positions (with or without participa- 
tion of the open strings). These forms of Angering are applicable to various 
instrumental forms. 

As the bow can move simultaneously over not more than two strings (some 
exceptional virtuosi can bow three strings simultaneously in forte \ but such an 
accomplishment is exceptional and we cannot count on it in writing orchestral 
parts for the violins), we see that: 

I(2p) can be performed as: 

ap and a2p in sequent combinations; 

l(3p) can be performed as’: 

ap and a2p in sequent combinations; 

l(4p) can be performed as: 

ap and a2p in sequent combinations. 



F^ure 14. Examples of instrumental forms suitable for the violin {continued). 
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Figure 14. Examples of instrumental forms suitable for the violin (concluded) • 


B. The Right Arm Technique 

Bowing is a process by which friction is produced between the horse-hair 
of the bow and the string. The various techniques by which strings can be 
made to oscillate in different patterns, constitute the bowing attacks. Heavy 
bowing attacks cause large amplitudes, and light bowing attacks, small ampli- 
tudes. In order to produce a continuous sound, without a renewal of attack, the 
bow must move in one direction. The duration of a period depends upon the 
pressure of the bow on the string. Thus the period of continuous bowing in one 
direction in piano is greater than in forte, % 

We shall now classify the forms of bowing as the forms of attack in relation 
to the durability of sound. We shall assume that the total scale of attacks lies 
between the two limits: the lower limit corresponds to the most continuous 
form of attack, and the upper limit, to the most discontinuous, i.e., abrupt, 
form of attack. 

The movement of the bow in the direction from g-string to e-string is con- 
sidered downward and, when necessary, is indicated as n ; the movement in 
the opposite direction is considered upward and is indicatea as v . The upbeat 
groups are usually played v and the downbeat groups are usually played n . 
Otherwise a composer must indicate the direction o( the bowing which expresses 
his desire. 


The Scale of Bowing Attacks 


(1) legato: a group of notes united by a slur represents continuous bowing in one 
direction ; large legato pertains to a long group, and small legato, to a short 
group; 

(2) non-legato (detach^) or detached is indicated by the absence of slurs or any 

other signs: each note corresponds to an individual bowing attack, 

i.e., the bow must be turned in the opposite direction after each note; 


(3) portamento (in bowing) represents a group of slightly accentuated attadc s, 
while the bow moves in one direction; it is indicated as follows: m-. 
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( 4 ) spiccato: abrupt bowing for each attack, while the bow moves in one direc- 
tion: rm ; it sounds somewhat lighter than staccato; 

(5) staccato: abrupt bowing for each attack and changing the direction of the 
bow after each attack: J j J j (no slurs); 

(6) marteUato (hamm ering) : a vigorous downward or upward stroke indicated 
like this: J J J J (no slurs; bow changes its direction after each attack, 
unless specified otherwise) ; 

(7) saltando (jumping): a bouncing group of attacks obtained by one stroke 
(usually two, three or four attacks, which can be described as throwing the 
bow from above; bouncing is caused by the resilience of the string and the 
bow; saltando has a light percusrive character and is usually employed in 
accompaniments of the character of Spanish dances: this effect is a mild 

version of castanets; saltando is indicated like this: ; 

(8) col legno (with the wooden part of the bow) is marked by these words above 
the part; no other indications are necessary; this effect is still more per- 
cussive in character than saltando: it is performed by an individual thrust 
of the bow downward upon the string, each throw corresponding to an in- 
dividual attack; the general effect of col legno is that of pianissimo. 

To continue the abrupt forms of attack, we may add, at this point, the 
various forms of plucking the strings. 

From the orchestrator’s viewpoint there are two basic forms of pizzicato: 
(1) pizzicato legato, where the respective finger of the left hand is moved on a 
small interval (usually a semitone or a whole tone), after the string is plucked 
(this effect resembles the so-called “Hawaiian guitar’’) ; (2) pizzicato (the usual 
form), where each attack, single (one string) or compound (several strings; this 
sounds like an arpeggio) is produced by individual plucking. The regular 
pizzicato is marked pisz. and the pizzicato legato is indicated by a pizz. and a 
slur: pizz. . From the violinist’s standpoint, there is also a distinction 
between the nght-hand pizzicato and the left-hand pizzicato (the latter is indicated 
by a cross [ -f ] above the note; it is mostly used on open strings, and can be 
eauly executed amidst rapid passages of bowing). 

Bowing positions In relation to the sections of the bow 

Insofar as the manner of playing is concerned, the bow may be regarded 
as conristing of three sections: the nut (lower part), the middle section, and the 
head (upper part), which, in international musical terminolc^, corresponds 
reflectively to: (1) du talont (2) media (or: modo ordinare) and (3) a punta d'arco. 

When specific sections of the bow are to be used, the composer must make 
corresponding indications. However, du talon is associated with marteUato •, a 
punta d’arco is associated with high-{Htched bowing tremolo in pianissimo; and 
modia simiriy serves as a symbol for cancellation of one of the previous special 
forms of bowing. 
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Bowing positions in relation to the fingerboard and the bridge 

There are three such basic poations: (1) over the fingerboard (usually at its 
widest part), known and marked as sid tasto; this effect produces a delicate 
flute-like quality; (2) in the usual place between the fingerboard and tiie bridge 
(usually slightly closer to the bridge), indicated also as media or tnodo ordinare, 
used mostly for cancellation of the preceding or the following effect; (3) very 
close to the bridge, marked as sul ponticeUo, which is mostly used in bowing 
tremolo; this produces a nasal “double-reed" quality. 

It is possible, while performing the bowing tremolo, to move the bow padual- 
ly from sid tasto to svl pontkello or back. This is a neglected but very valuable 
technique, by which a gradual modification of quality (tasto corresponds to flute; 
ponticdlo, to double-reed) can be obtained on all the stringed-bow instruments. 

Bowing tremolo (i.e., rapid forward-backward movement of the bow) must 
not be confused with tremolo legato, which is a finger-tremolo (like the trill, only 
in a different pitch-interval). 


3. RANGE 

The range of the violin, as employed by composers, pew upward during 
the 18th and 19th centuries. It was the desire of some of the outstanding com- 
posers to extend violin pitch beyond the range known to their predecessors. 
This evolution of range must be considered nOw to be completed, so far as the 
known type of violin is concerned. The reason for this is that Rimsky-Korsakov 
employed (as a pedal point), at the very opening of his opera Kiteeh, b of the 
third octave (the highest b on the piano keyboard), which happens to lie (that 
i.s, the point of finger-pressure) at the very end of the fingerboard. During Beet- 
hoven’s time, the upper limit was at c of the same octave. 

Only the e-string is used in such a wide range; all other strings are used 
within the range of a ninth (14 semitones); however, the range of g-string is 
frequently extended to a twelfth and even more (the purpose of this is to obtain 
the specific quality of high positions on that string). 



On the E string note the following: 

(1) represents the limit for cantabUe in unsupported unison (i.e., without 
octave doubling) and corresponds to the upper limit of the highest human 
voice, i.e., coloratura soprano; it is also the limit for {Hzzicato, after which 
limit the sound becomes too dry; 
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(2) Haydn's limit; 

(3) Beethoven's limit; also the limit of /ree orchestra~playing, beyond which 
only easy passages in single notes and sustained notes (single or double) 
can be used; 

(4) the limit in the early scores of Wagner reached e below this g#; the latter 
was introduced in the Ring; 

(5) Rimsky-Korsakov's Kitezh; no fingerboard beyond this point. 


4. QUALITY 

The basic resources (beades those which we have already described) of 
special tone-qualities on the string-bow instruments and decidedly contrasting 
with each other are the mute (double-reed quality, marked con sordino) and 
the harmonics or overtones (purest quality: sine-wave; no vibrato). The mute 
can be put on (con sordino) or taken off (senza sordino) wherever the composer 
desires, providing he gives enough time to the performer to make such a change. 

Harmonics are produced on the violin by touching instead of pressing the 
string. The scale of harmonics can be only approximated in our system of musical 
notation. Harmonics are a natural phenomenon corresponding to what is known 
in mathematics as "natural harmonic series", i.e., 1, 2, 3, 4, 5, 6, 7, 8, 9, ... . 

The sound of harmonics corresponds to simple ratios of frequencies and to 
the partial distribution of a sounding body. In the case of strings, harmonics 
correspond to the division of a string inco uniform sections. These sections are 
in inverse proportion to the order of a harmonic. 

Thus, in order to get the fundamental (which is considered the first har- 
monic), it is necessary to let the eniire string vibrate. In order to get the second 
harmonic, it is necessary to let the two halves of the string vibrate separately. 
The zero point between the two halves is known as "node". The finger must 
touch (not press) at the point of the node. The higher the harmonic, the shorter 
the partial divinon of the string (and the higher the frequencies). 

The correspondence between divisions of the string and the order of har- 
monics is as follows: 

Diviuon of the string Order of the harmonic 

1 1 

i 2 

i 3 

i 4 

i • 5 

i 6 

Beyond this limit, harmonics produced on the string-bow instruments 

become imixuctical, except perhaps for the double-bass seventh harmonic. What 
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violinists usually do not know, and what the composer should know is that 
every node in the same subdivision (denominator) fw^uces identical harmonics. 



y. y« ‘A 




The practical consequences of this situation are the diversified ways of getting 
a harmonic in a passage where a violinist may think it impossible. Imagine a 
regular rapid passage which brings you to the upper (close to the bridge) part 
of the fingerboard. Now assume you want to use the third harmonic. A violinist 
might try to reach the point Ki in Fig. 16 (2), while touching the string at the 
point K: would produce the same harmonic. 

As more careful composers (Wagner, for instance) indicate in musical nota- 
tion by a diamond-shaped note ( J, J, etc.) the point of the finger- 

contact with the string, it is possible to carry out the above principle to a prac- 
tical end. 

Each string is subject to the same physical conditions, so far as harmonics 
are concerned. The longer the string, the more pronounced the harmonics. Thus, 
the quality of harmonics increases in the following order of instruments: 

(1) Violin 

(2) Viola 

(3) Cello 

(4) Bass 

^chiltinnr employed the word “knot” instead of "node.” He therefore used the letter "K” 
,as a symbu. (Ed.) 
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The lower the order of the harmonic, the richer it sounds. This means that 
lower harmonics still form physically their own harmonics (or the harmonics of 
the second order). Thus it is correct to state that, let us say, the third harmonic 
on the bass is denser than a third harmonic on the 'cello, and that the latter 
is denser than a third harmonic on die viola, etc. But a sixth harmonic on the 
'cello may not be as dense as a second harmonic on the violin. 

Here is a complete table of harmonics for the string tuned m c, which can 
be transposed to any other tuning. The lai^e notes indicate the sound of the 
open string, the diamond notes indicate the point of finger-contact with the 
string and the small notes indicate the resulting pitch of the harmonic. 






m 

■ ((■■■■■■i mm 

1 1 

1 1 ■■■■■» -t > ■■■1 1 


1 m 

ttmtmmmmmnmm 

ttmmmmmmmmm 



Figure 17. Table of harmonics for “c” string. 


Fractions indicate the frequency ratios. All black notes indicate impractical 
cases. 

With regard to equal temperament, the corresponding contact points (K) 
are practically exact: 

f. i I. ¥ 

is very slightly lower 
f > 'H' ^ slightly lower 
and are slightly higher 

In addition to all these harmonics, usually called “natural harmonics", 
there are harmonics produced by pressing the string with one finger and touching 
with another. The latter are called by the violinists "artificial harmonics". 
In reality harmonics cannot be artificial. What would you think of an “artificial 
sunset"? 

The pressing finger shortens the string, and the touching finger produces 
the respective partial subdivision. There is only one harmonic which is practical 
under such conditions: the fourth harmonic. The pressing finger is always the first 
finger and the touching finger is always the fourth. The practical advantage of this 
device is its chromatic univnsality, which permits the peHormance of any 
indodies in the form of harmonics. 
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Figure 18. Melodies in the form of harmonics. 


B. Viola 

The viola differs from the violin mainly in its tone-quality and in the possi- 
bilities for virtuosity. Its tone quality is “somber” as compared to that of the 
violin. The technique of performance is more difficult than on the violin. The 
reason for this is that though the dimensions of the viola are greater, the system 
of fingering remains the same. Thus, playing the viola requires greater stretching 
of the fingers. In most cases, the unsuccessful but broad-handed and practical 
minded violinists become violists. It is interesting to note that one of the best 
composers of today, Paul Hindemith, is one of the best violists of today. For 
many years he was the leader and the violist of the excellent “Amar-Hindemith 
Quartette". He has composed works for this neglected instrument in the form 
of a concerto, sonata and unaccompanied suite. 

The tuning of the viola is one fifth lower than that of the violin. The alto 
and the treble clefs are used in the notation of viola parts. 




Figure 19. Tuning. 


The range of viola in orchestral use does not exceed a ninth from each of 
the lower three strings (C, G, D) and not more than a twelfth from the upper 
string (A). In writing for viola solo, the upper string can be used within a range 
of two octaves. 



Figure 20. Range. 


It is correct to say that the viola is rekUed to the violin as two to three. 

All forms of technical execution corres^nd to that of the violin. Except 
with regard to range, the jxirts written for the viola need not be limited in any 
respect in which the violin ixirls are not limited. 
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C. Violoncello 

Violoncello means a small violone, which was the bass viol of the viol family. 
This is why it has a diminutive name in spite of its size. This instrument is 
commonly called cdlo, which does not make any sense, but conveys the as- 
sociation through the established use of this word. It is more correct to write 
“ ’cello" (with an apostrophe in front). 

Being held in a different position from the violin and the viola, and exceed- 
ing the latter in size (the 'cdlo is related to the viola as one to two and to the 
violin as one to three), the ’cello requires a different type of technique in fingering. 
The intervals on the fingerboard are wider, and the stretching is greater. Though 
the thumb does not have to support the instrument, it seldom participates in 
playing and is used on special occasions only (mainly for pressing the string 
while playing harmonics). The thumb is indicated as " Q ’’. All other fingers 
are numbered in the same way as on the violin. 

The ’cello is tuned in fifths and one octave lower than the viola. Bass (F), 
tenor (C) and treble (G) clefs are commonly used. Contemporary composers in 
most cases have abolished the tenor clef ; but the ’cellists have to know it well 
because most composers of the past have used it in their scores. 



Figure 21. Tuning. 


The range of the ’cello in orchestral use does not exceed a ninth from each 
of the lower three strings (C, G. D) and a twelfth from the upper string (A). 
In solo playing, however, the latter can have a two-octave range. 



Figure 22. Range. 


It is customary in ordinary passage-playing to make transitions from string 
to string in one position, rather than to change positions on one string. In case 
of chromatic scalewise passages, positions are frequently changed. 

The usual fingering for the lower positions is based on the following 
principle: 

(1) semitones are played by adjacent fingers; 

(2) whole tones by alternate fingers; 

(3) chromatic scales are played with continuous changes of positions, each 
position emphasizing three fingers: the first, the second and the third; 
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(4) all executions of double-stops, chords and rapid arpeggio are based on 
the above forms of normal fingering; as a consequence, the chords which 
are easy to play are either in open positions or contain open strings; 

(5) perfect fifths are played with one finger on two adjacent strings; 

(6) all "artificial harmonics" are played with the thumb (pressing) and 
the third finger (touching;). 



Figure 23. Examples of fingering. 

All the forms of bowing, practical for the violin, are practical for the ’cello. 
As the bow of the ’cello is proportionately shorter than that of the violin, the 
composer must use long durations of single notes and of passages emphasized 
by the bow moving in one direction with discrimination. 

One of the ’cello’s features are harmonics. Owing to long strings, they are 
very sonorous. For the same reason pizzicato is richer on tne ’cello than on the 
violin. Pizzicato glissando (marked: piez. and a slur over the two bordering 
notes), produces a colorful effect similar to Hawaiian guitar. (See Four Hindu 
Songs for voice and orchestra by Maurice Dek^). 
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Glissando of harmonics is another effect to which the ’cello is particularly 
suited.. In order to execute it, touch the string at the nut and move the finger 
quite fast toward the central knot of the string. This causes a sequence of har- 
monics from high to low ones. Moving in reverse, i.e., from the central (node) 
knot to the nut, causes the reversal of the sequence of harmonics. There is no 
need to move the finger beyond the central knot (node) as the string has an axis 
of symmetry for all the knots (nodes), and such a finger movement would pro- 
duce the same harmonics as when moved from the central knot (node) back 
to the nut. The resulting effect has great color value and has been used by the 
best orchestrally-minded composers. It sounds like a rapidly moving arpeggio 
of a large seventh-chord. 

A combination of such harmonics glissando played by several ’cellists on 
different strings, and also in different directions if desired, produces a shimmering 
effect of fantastic harps, subtle and fragile. 

The adopted notation of this effect is as follows (black notes show the main 
points of the actual sounds as all the points cannot be expressed in our musical 
notation). 






— 

— 1 



0 ..««• 0 0 


1 








Figure 24. Harmonics glissando. 


See Rimsky-Korsakov’s opera Christmas Night. 

D. Double-Bass (Contrabass) 

The double bass (corresponding to the antiquated violone) has four strings 
usually. They are tuned in fourths. 


Written Sounds 



Figure 25. Tuning. 


In the 18th and 19th centuries when a lower note was required, the bassists 
re-tuned the lower string to El» or to D. In the 20th century the problem 
has been solved by the addition of a fifth string (below the fourth r^ular string), 
which is tuned in C. All lai^e symphonic and operatic organizations have at 
least half of their string basses equipped with five strings. 

High positions are used less frequently on the string bass than on any other 
string-bow instrument. 
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The range, practical for orchestral use, is as follows: Double bass always 
sounds one octave lower than the written range. 



Figure 26. Range. 


All forms of bowing and effects, including the use of mutes, pm.,glissando, 
harmonics and harmonics glissando, are perfectly suitable for the bass, though 
they are sometimes unjustly neglected. 

Fingering technique and intonation are the chief difficulties of this instru- 
ment. The fundamentals of Angering are as follows: 


0180 01880 OlAA 



Figure 27. Fingering. 


The last case is quite difficult and must be avoided, unless absolutely necessary. 

As higher positions require closer spacing, it is easier to play the bass in the 
higher positions. The purity of intonation increases, but it becomes more and 
more difficult to get a pleasing tone. It is best not to use the double-stops at all 
as they sound muddy in low register anyway. However, certain forms of pedal 
and strata can be used. 




Chords are impractical even when possible. Some composers have written 
solo passi^^es and phrases for the bass, and have exceeded on such occasions the 
established orchestral range. See Rimsky-Korsakov's opera Coq D'Or in which 
a bass solo is written in the alto (C) clef. 

There are very few outstanding bassists who appear as soloists. Probably 
the best of all basnsts in the whole history of this instrument is Sergei Kousse- 
vitsky (at present the conductor of the Boston Symphony Orchestra). When 
Kousaevitsky was youngs, he frequently gave recitals on the double bass as 
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well as played concertos with his own orchestra (which was known as the 
Koussevitsky Orchestra in Moscow, Russia). As bass literature is limited, 
Koussevitsky often played his own transcriptions of concertos written for some 
other neglected instruments. Thus, one of his favorites was Mozart’s concerto 
for a bassoon (Fagotto) with orchestra. Another accomplished bassist (at present 
with the Radio City Music Hall Orchestra in New York) also comes from Russia. 
His name is Michel Krasnopolsky.* 

When used as a solo instrument, the double bass must be tuned a tone higher 
and read a minor seventh down. It really becomes a bass in D. Some of the 
outstanding violin-makers in Italy made a few excellent basses, which are slightly 
smaller in aze and permit the tuning one tone higher. They are better in tone too. 

In jazz, the double bass is used mostly as a percussive instrument: it is 
plucked (pizzicato) and slapped. It is interesting to mention that in jazz playing, 
where virtuoaty on some orchestral instruments leaves the classical way of 
playing far behind, the development of the performer’s technique influenced 
mostly the right and not the left hand and, even then, not in bowing. This 
particular form of virtuosity produced some proficient performers. There are 
twd duets /or piano and double bass on Columbia records: Blues and Plucked 
Again (Columbia, Jazz Masterwork, 35322), with Jimmy Blanton (bass) and 
Duice Ellington (piano).** 


*In Ruaaia, he ^yed among other things 
Schillinger's own “suite for Double-Bass and 

Piaao” composed in 1921. (Ed.) 


**The catholicity of Schillinger's interest and 
the range of his information uways astounded 
Schillinger’s students. (Ed.) 



CHAPTER 2 

WOODWIND INSTRUMENTS 


A. The Flute Family 

1. FLAUTO GRANDE (FLUTE) 

This instrument, known as a “large flute” in contrast to the smallest member 
of this family known as a “small flute,” or FlautU Piccolo, or just plain “Piccolo” 
(which is as bad as “cello”), is a D-instrument without transposition. This 
means that, whereas its natural tones, i.e., the tones produced by modiflcation of 
blowing and not by using holes and keys, have D as their fundamental, the 
tones sound as they are written. Tones which are not in the acoustical scale 
are produced by means of six holes and a number of keys (depending on the 
make). Opening of the holes from the foot- joint up shortens the air column 
and produces the tones of the natural major scale in D, i.e., d, e, f#, g, a, b, c||. 
The following d is the second natural tone (harmonic) from which the scale can 
be executed further in a similar fashion. All chromatic intervals are filled out 
by means of keys. The two (in some makes, three) tones below the fundamental 
d are executed by extending the bore with a pair of specially designed keys, 
which close instead of opening the holes. 

Being cylindrical on the outside, the bore of a flute may be an inverted cone 
inside although with a very slight deviation from a cylinder. The shape of the bore 
and the form of exciting the air column directly (through an open hole), instead 
of through a mouth-piece of any kind gives the flute its whistle-like tone-quality. 



Figure 29. Harmonics. 


As a consequence of this construction, the easiest keys for the flute are 
D, A, G, etc., i.e., keys adjacent to D through their signatures. 

The flute is particularly suited for scalewise passages (which can be played 
at any practicable speed) and close forms of arpeggio (Ei). Finger technique is 
highly developed among flutists. All forms of tremolo legato (arpeggio of couplings), 
triUs, rapid grace-note scalewise passages are typical of the flute. 

[15111 
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Another flute specialty is the multiple-tongue effects: double, triple and 
quadruple, which as the name shows, are accomplished by a rapid oscillatory 
t<Higue movement. There is no special notation for this effect, and every flutist 
knows it should be used when there is a rapidly r^ating pitch. 

It must be understood that the term “legato” (indicated by a tie), as ap- 
plied to flute as well as to of/ wind instruments (including woodwind and brass), 
means a group of notes executed in one breath. As non-legato, staccato, etc., 
are also executed in one breath for a group of notes, legato means one breath 
without a renewal of the tongue-attack. 

Increase in the number of attacks augments the volume of the instrument 
and should be used in all cases when the natural volume is weak; yet harder 
blowing may produce the next natural tone. As a special device for both in- 
creating the volume and giving the tremolo effect, frviato (flutter-tongue) is 
used. In order to execute frulato (which is only practical in the high register), 
it is necessary to pronounce (in a whispering manner) a continuous rolling of 
frrr. The notation for frulato is: for the period of duration of the note. 

Because blowing the flute is immediate, the air column in the bore is quite 
unstable. This causes great sensitivity of registers. Each register has its own 
dynamic characteristics. Consideration of the latter is of the utmost importance 
in orchestration. Contemporary manufficturers are constantly seeking a scien- 
tific solution for equalization of registers. To put it plainly, each register, unless 
very skilfully handled, sounds like a somewhat different instrument. When one 
melodic group occupies more than one register, the contrast between the registers 
becomes very undesirable. Some old-fashioned minds think it desirable to have 
nearly each tone in a different flavor, because they believe it attributes in- 
dividuality to the instrument. This assumption is psychologically wrong because 
each sound does not sound per se, but in connection with preceding and following 
sounds. Imagine a book where each character is printed in a different type. 
It certainly attributes individuality to each letter, but at the same time makes 
the process of reading far from pleasurable. 

Uniformity of tone-quality throughout the entire range is the main weapon 
of attack against electronic instruments because such instruments have a much 
greater qualitative stability than woodwind instruments. In other words, elec- 
tronic instruments are condemned by the reactionaries while great string in- 
strumentalists try hard to conceal bow changes from one string to another 
(which is equivalent to the change of registers). 


Medium 


High 



Soft, dense, {Stable, IRieh, {Whistling {Shrill, 

unstable { medium dense, I expressive,: thin,lond, j thin, very loud, 

Oynamie Range: { flexible { flexible j not impleasant { less pleasant 

»*p j I)4l:«»^iD.R:/*# | D.R:^*^ 

Figure 30. Range and repsters of the flute. 



WOODWIND INSTRUMENTS 


1513 


2. FLAUTO PICCOLO (PICCOLO) 

Tliis is a diminutive flute and possesses all the main characteristics of the 
large flute. Its acoustical scale is also in D, but its range is much more limited. 
The lower register is practically useless, except for some humorous effects. .The 
j^lity of this instrument is truly remarkable, and particularly so in the scalewise 
passages. 



(Sounds one octave higher than written) 


Figure 31. Range and Registers of the Flute Piccolo. 

3. FLAUTO CONTRALTO (ALTO FLUTE) 

This comes in two sizes (or types) : 

(1) FI. Contralto in G. 

(2) FI. Contralto in F (used less than the one in G). 

Both types are used a great deal in operatic and symphonic scoring. 

The main value of the alto flutes lies not in extending the range below the 
ordinary flute, but in giving a better quality and a more stable range corresponding 
to the low register of flauto grando. 

FI. Contralto in G sounds a perfect fourth (S semitones) lower than the 
written range. 

FI. Contralto in F sounds a perfect fifth (7 semitones) lower than the written 
range. 

The first of the two has a better tone quality. 


Written ransre (T.nw rAtrlcf Ar nf 171 dr ) 



Figurie 32. Range and registel's of the Alto Flutes {continued). 
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inF 



Figure 32. Range and registers of the AUo Flutes (concluded). 


There is no need to use the high register of alto instruments as the regular 
type gives a better tone-quality. 

Other types, such as Bass Flutes, are obsolete nowadays. They produce 
tones in quality somewhere between the ocarina and an empty boUle. 


B. The Clarinet (Single-Reed) Family 

1. CLARINETTO (clarinet) in Bb and a 

This instrument has a cylindric bore, which causes, according to Helmholtz, 
the appearance of only odd (1, 3, 5, 7, 9, . . .) harmonics. The even-numbered 
harmonics are absent. This situation creates a gap of 18 semitones between the 
fundamental and the next (i.e., the third) appearing harmonic. Somehow the 
designers of this instrument succeeded in reducing the number of holes and keys 
considerably (usually to 13) though theoretically 18 holes are necessary in order 
to produce a chromatic scale covering the gap. 

From the performer’s angle, the clarinet is a difficult Instrument to master. 
However, this should not worry the composer as accomplished clarinetists are 
really in abundance. The main consideration for the composer to bear in mind 
is that while approaching the third harmonic, the tone of the clarinet weakens 
for about the last 6 semitones. The register between the fundamental and the 
third harmonic is known as chalumeau (French, from Latin “calamus” — reed; 
originally, a single reed instrument with a built-in reed, now obsolete; probably 
the ancestor of clarinet). A special tone-quality, in addition to the usual one, 
and one which is hard to produce, corresponds to the chalumeau register and is 
known as subtone (soft, delicate and tender). Starting with the third harmonic 
and going up, the tone-quality of the clarinet changes noticeably. Of course, it is 
the task of an accomplished performer to neutralize this difference. 

The sound on the clarinet is produced by blowing into a detachable mouth- 
piece to which a reed is attached. A complete chromatic scale is produced by 
means of various types of keys and by holes which are covered by the fingers (spe- 
cial keys on die bass clarinet). The clarinettists of American dance orchestras arc 
able to produce a glissando (i.e., continuous pitch modulation between two fre- 
quencies). This is accompli^ed by the embouchure (which usually means “the 
assumed porition of lips combined with lip-pressure”). Symf^onic and operatic 
clarinetrists are not trained to play glissando. 
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The scale of natural tones on the clarinet is written as follows (and sounds 
as written when played on a clarinet in C) : 


u 


44 


a** 

i «s i 1 


Figure 33. Natural tones of the clarinet. 


The clarinet in C was discarded a long time ago because its tone quality 
was not as satisfactory as that of the clarinets in Bb and in A (some contemporary 
manufacturers make an extra hole and key to compensate the lower semitone 
on the Bb-clarinet; thus it can play the parts written for the A-clarinet; in 
other instances, mechanical adjustments have been made in order to obtain a 
combined version of the'Bb and the A clarinets). 

Though some individual performers get far beyond the common range, 
there is an unwritten international code of ethics by which composers limit 
themselves to the written g of the second octave. 



y— 5 
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4 
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Thinner quality than 

^"^Low 

Delicate from 

Brilliant or lyric- 

below this point; 

Rich, mellow, 

this point; 

al, depending on 
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stable; 

Dynamic Range: 

Dynamic weak- 

the character of 

can still produce ji, but 

ening; Unstable; 

music and dyna- 

generally it is easier 

PPP*f 

Dynamic Range; 

mics; Flexible 
Dynamic Range: 
p 

to play/; 

Dynamic Range: 

Figure 34. Range and registers of the clarinet. 


For the clarinet in Bb the above table sounds one tone lower. This 
means that the composer must write his parts for the Bb instrument one tone 
higher than he expects to hear the actual sounds. For instance, the part which 
sounds in the key of C must be written in the key of D. Thus, the clarinet in 
Bb acoustically is a P instrument, as its fundamental tone (by sound) is d. 

Likewise, parts for the clarinet in A must be written three semitones higher 
than they are expected to sound. Thus the above table sounds three semitones 
lower. Parts expected -to sound in the key of C must be written in the key of £b. 
Thus clarinet in A acoustically is a C# instrument, as its fundamental tone 
(by sound) is c#. 

It was believed in the 19th century that the Bb-clarinet represented the 
masculine quality, and that it wras more substantial but less delicate than the 
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feminine quality of the A-cIarinet. However, today skilful performers can obtain 
both characteristics on the Bb-clarinet. 

Considering the quality of manufacture and the skill of contemporary per* 
formers, we may say that the clarinet can play practically everything. Its 
specialties are: rapid diatonic and chromatic passages, tremolo legato and trills. 
Staccato is preferable in its soft form. Arpeggio of the Ei form is very grateful 
both ascending and descending. 

2. GLARINETTO PICCOLO IN D AND Eb 

The first instrument (D) is used in symphonic and operatic orchestras and 
the second (Eb), in military bands. Both these instruments are inferior in their 
tone quality as compared with the clarinets in Bb and A. 

The acoustical range of the D-clarinet is in It is written one whole tone 
lower than it is expected to sound. The parts which are written in the key of Bb 
sound in the key of C. 

The acoustical range of the Eb*ciarinet is in G. It is written three semitones 
lower than it is expected to sound. The parts which are written in the key of A 
sound in the key of C. 

Except for tone-quality, the piccolo clarinets can be favorably compared 
with the regular clarinets: their mobility is as high. 

3. GLARINETTO CONTRALTO (ALTO CLARINET) 
and GORNO DI BASSETTO (BASSETHORN) 

Clarinetto contralto is usually an Eb, but sometimes an F instrument* 
'I'liusils iKirt should be written a major sixth and a perfect fifth higher, respective^-, 
than the sounding keys. Tltc F instrument 's so constructed that its lowest written 
note is c below the usual e. The tone-quality of each of these instruments can be 
described as more “hollow" than the tone of a regular clarinet. 

Corno di bassetto has a smaller bore than the clarinet. It looks somewhat 
like a miniature version of the clarinetto basso (bass clarinet). Its tone-quality 
is more, "reedy" than that of the clarinet. The bassethorn is an instrument in F : 
it is written a perfect fifth higher than it sounds. Today the bassethorn is be- 
coming more and more obsolete: the alto clarinet in Eb takes its place. 

4. GLARINETTO BASSO (BASS CLARINET) in Bb and A 

The A instrument is seldom used outside of Germany. Both these instru- 
ments sound one octave below their respective regular clarinets. This means 
that the Bb-basso is written a major ninth higher than it sounds; A-basso is 
written a minor tenth higher than it sounds when the treble clef is used. In German 
scores, both ta-ble and bass clef are often used. 

The rule is that in using the bass clef, write one octave below the correi^nding 
note of the treble clef: that is, the transposition of sound from the bass clef is 
only a whole tone, or a tone-and-a-hulf down instead of the major ninth or minor 
tenth ns in the treble. 



WOODWIND INSTRUMENTS 


1517 


Both these instruments are manufactured with and without the lower ex- 
tension from s to c. The, Bb-basso without lower range extenmon is used by 
dance orchestras, whereas the Bb-basso which reaches the lower c (bb- by the 
sound) is used in symphonic and operatic scoring. These instruments have quite 
a sinister tone in their lower raster. It is wise not to write for the bass-clarinet 
above d of the second octave. The bass-clarinet possesses somewhat less mobility 
than the smaller clarinets. 

There is also a contrabass or pedal clarinet, a monstrous affair which has to 
be suspended on special stands and which is very hard to play. Richard Strauss 
used one in his Electra, but apparently only the Germans could play it. It sounds 
one octave below the bass clarinet (it is also in Bb) and has an awe-inspiring 
quality. 

C. The Saxophone (Single-Reed) Family 

The saxophone is one of the numerous creations of Adolf Sax, an eminent 
instrument designer of the 19th century. This instrument is a crossbreed between 
the oboe (owing to its conic bore) and the clarinet (owing to its single-reed mouth- 
piece). 

Very few composers used this instrument in the 19th century (one of them 
was Georges Bizet) and eventually it became quite obsolete, with the exception 
of its use by military bands in France and Belgium, which have employed saxo- 
phones widely. 

The original saxophone family consisted of instruments in C and in F. 

Soprano Saxophone in C 

Alto ” " F 

Tenor ” ” C 

Baritone ’’ ” F 

Bass ” ” C 

American manufacturers rejuvenated interest in this instrument. They 
succeeded in constructing saxophones of a more improved design. American 
saxophones as played by American saxophonists have introduced a whole new 
style of music and musical execution. 

American-made saxophones are so flexible that any type of part can be 
written for them. Rapid scales, arpeggio, tremolo legato, trills, staccato, glissando 
are all posable and grateftil on this instrument. The last two or three decades 
have produced a number of outstanding virtuosi, many of whom are Negroes 
and many of whom are skilful improvisers. It is due to the wide influence of 
jazz and jazz-playing that saxophone manufacture has become a considerable 
industry. 

Standard dance-band combinations customarily use 4 or 5 saxophones. In 
sonie instances this number varies. It is quite common for a saxophonist to 
double as a clarinettist, Some performers are equally good on both instruments. 
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In the earlier days of American jazz (and also in some instances in Europe) 
there were some ensembles consisting only of saxophones, but they have not 
survived.* 

The American family of saxophones is tuned in Bb and Eb. 

JX 



m 


m 

1 ». 
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Written range: 

For all saxophones 

Sounding range: 

Soprano in BV 

Sounding range: 

Alto in Et 

Sounding range: 

Tenor in Bl» 

Sounding range: 

Baritone in £l» 

Sounding range: 

Bass in Bt 


Figure 35. Saxol>hones. 

The soprano and the bass are seldom used today. All saxophone parts are 
written in the treble clef. There is no noticeable difference of registers in a good 
performance, and it is for this reason that we have omitted range subdivisions. 

D. The Oboe (Double-Reed) Family 

1. OBOE 

The oboe is an instrument of ancient origin. In its primitive form it was in 
wide use throughout Asia. One of the oboe’s ancestors was the Hellenic aulos, 
which was used for the expression of passion. 

Blowing through the narrow opening of the flatly folded reed (usually called 
double reed) requires strong lungs and a peculiar technique of breathing. Some 
of the j^iatics (Persians, for example) can play the oboe-like double-reed instru- 
ments with uninterrupted sound (like the Scottish bagpipe). These performers 

•Recently a well-known band leader, Shep orchestra which consisted, apart from several 
Fields, organized a large, successful dance percussion instruments, wholly of 

(Ed.) 
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usually hold a reserve supply of air in one cheeky which is exhaled, i.e., blown 
into the reed, while the lungs are inhaling a new supply of air. 

The contemporary oboe has a conic bore, which characteristic permits the 
appearance of the full scale of natural tones (harmonics). 

Without additional keys, the oboe acoustically can be considered an instru- 
ment in D, like the flute. The oboe, like the flute, is not a transposing instru- 
ment. Most oboes of European manufacture have b of the small octave as their 
lowest tone. American-made oboes reach ib, immediately below it. It is cus- 
tomary not to use the oboe above/ of the second octave. Owing to its construction 
the oboe is a slow-speaking instrument. Only passages of moderate speed are 
possible on this instrument. The oboe is valued mainly for its characteristic 
tone-quality, which can be described as “nasar* and “warm.** 

All types of passages are possible, including tremolo legato and trills, pro- 
viding they are executed at a speed which seems moderate compared to flutes 
and clarinets. One of the most valuable characteristics of the oboe is the versatil- 
ity and distinct character of the attack forms. The legato, the portamento, 
the soft and particularly the hard staccato appear on the oboe with clear dis- 
tinction. 

The density of the oboe’s tone decreases considerably in the upper part of 
its range. The low register is somewhat heavy and has a natural volume in- 
crease in the direction of decreasing frequencies. The most flexible and ex- 
pressive part of the range is the middle register. High tones are thin and shrill. 

The density of the oboe’s tone decreases considerably in the upper part of 
its range. The low register is somewhat heavy and has a natural volume in- 
crease in the direction of decreasing frequencies. The most flexible and ex- 
pressive part of the range is the middle register. High tones are thin and shrill. 


Natural tones 





Dense tone-quality; 
Dynamic Range: 


Rich expressive 
and flexible tone- 
qualitjT} 

%namic Range: 
P*f 


High 

Ibne-quality 
grows thinner; 
Dynamics: / 


Small tone-quality; 
Dynamics: ff 
Good only in a 
loud tutti. 


Best range for a solo cantilena 
Figure 36, Range and registers of the oboe. 
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2. OBOE D’AMORE 

A mezzo>soprano type of oboe which is now rarely used. J. S. Bach used it in 
his Christmas Oratorio. It was revived by Richard Strauss in his Sinfonia Do- 
mestica. 

This is a transposing instrument in Ab. 

Written 

Figure 37. Range of Oboe d’Amore. 


Sounds 



TF 


3. CORNO INGLESE (ENGLISH HORN) 

The immediate predecessor of this instrument is the (hunting 

oboe), now obsolete. The contemporary version of corno inglese (also known as 
oboe contralto) represents an instrument similar in most respects to the oboe, 
but sounding a perfect fifth lower. It is a transposing instrument in F. 

The middle octave is its best register for an expressive solo. The low register 
is denser and heavier than that of an ordinary oboe. The high register is seldom 
used beyond the written d (sounds g) of the second octave. All other character- 
istics correspond to oboe. It is still a somewhat slower-speaking instrument than 
the oboe. 

The English horn is exceptionally suitable for the expression of passion and 
suffering. In orchestral scoring it is often given a solo. One of the famous solos 
is in Wagner’s Tristan and Isolde (Prelude to the third act). 



Figure 38. Range of corno inglese. 


4. HECKELPHONE (BARITONE OBOE) 

The baritone oboe is an instrument of German manufacture (made by 
Heckel) which, in its perfected form, was introduced about 1905. The tone has a 
quality of overwhelming richness and expressiveness. Richard Straws used 
it first in his opera Salome; Ernst Krenek also employed it in his opera Sprung 
Ueber den Schatten (“Leap Over the Shadow”). It is an instrument well deserv* 
ing wide use together with the oboe and English horn. 

The heckelphone is made to sound one octave below the oboe; it sounds 
one octave below the written. range. Its size is so big that the bell of the instru 
ment rests on the floor, while the performer u playing it from a sitting position. 
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The key and hole system is designed to resemble that of an ordinary oboe, 
which construction makes it easy for an oboist to master the heckelphone. 

As the range and the registers of this instrument correspond exactly to that 
of an oboe (the lowest tone is Va), but sound one octave lower, there is no need 
for a table of range and registers. 

E. The Bassoon (Double-Reed) Family 

1. FAGOTTO (BASSOON) 

The name “fagotto” derives from “faggot": a bundle of sticks; the name 
“bassoon” from the association with bass register. 

The bassoon is an instrument with a very long conic bore (about eight feet), 
which is folded upon itself, somewhat in the manner of the letter "u”. This 
u-shape makes it possible to. have a system of accessible holes and keys. Some 
of the key-holes produce only one tone (the lower keys) and some, two (octave 
variation is easily produced by lip-pressure). 

Being an instrument with a conic bore and a double-reed mouth-piece, the 
bassoon may be considered a bass of the double-reed group, i.e., it is a natural 
bass to the oboes. 

The main difference between the oboe and the bassoon lies in the fact that 
the latter has an additional section, which extends its low register. 

Under the same conditions of fingering (with the basic six holes closed), the 
bassoon is a perfect twelfth below the oboe, i.e., under the conditions which 
produce the middle d on the oboe, the bassoon produces the g one twelfth below. 

The range of the bassoon (for all practical purposes) begins with the 
of contra-octave and ends with d of the first octave. The bt| tone at the lower 
end 18 of somewhat poorer quality than all the other tones of the low register. 

This instrument is capable of mobility, noticeably greater than that of an 
oboe. Various forms of arpeggio (practically in all expansions), octaves and 
leaps in general, as well as rapid scalewise passages, tremolo legato and trills 
constitute the versatile technique of this instrument. The attacks are distinct. 
Legato, portamento, soft and hard staccato (the latter being the bassoon's 
^lecialty and possible at a considerable speed) can be executed with quick 
changes. 

Bassoon parts are written in the bass and the tenor clefs (though alto-clef 
may be used as well). It is not a transposing instrument. 

The dynamic peculiarities of the bassoon require particular attention on 
the part of the composer. The low register (from ftb of the contra-octave to c 
of the small octave) is the most powerful part of the bassoon’s range. It weakens 
slightly toward the middle register (this b^ins with c of ,the small octave and 
ends with c of the middle octave), which is considerably weaker than the low 
register. The high register, from c.to g of the middle octave, is somewhat harsh; 
it becomes very mellow from g of the middle octave to d of the first octave. 
Stravinsky is one of the few composers who has utilized this upper region effect- 
ively (the opening bassoon solo at the beginning of the RUes of Spring). 
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figure 39. Range and registers of the bassoon. 


2. FAGOTTINO (TENOROON, QUINTFAGOTT, TENORFAGOTT) 

This instrument (now practically obsolete) was built a perfect fourth and 
a perfect fifth above the regular bassoon. Both types are transposing instru- 
ments; tenoroon in Eb, sounding one perfect fourth higher than written and 
tenoroon in F, sounding one perfect fifth higher than written. The tone-quality 
of these instruments is inferior to that of the regular bassoon. 


3. CONTRAFAGOTTO (DOUBLE-BASSOON, CONTRA- 
BASSOON, CONTRAFAGOTT) 


This instrcfment, still of greater dimensions, is meant to be the lower octave- 
coupler to an ordinary bassoon. The engineering quality of this instrument, being 
inferior to that of a bassoon, causes inferior tone-quality and less exacting in- 
tonation. The tone of this instrument is somewhat dry and does not sound as 
healthy as the tone of the bassoon. Its alertness is also somewhat lower. 

As the contrabassoon is an instrument built mainly to produce low fre- 
quencies, it must not (except for some special purposes, such as creating associa- 
tions of a “humorous" or “painful" nature) be used beyond its regular middle 
register. 

The contrabassoon is a favorite instrument with many composers. Its sound- 
ing range is one octave lower than written. Its lower register is considerably 
weaker than that of a bassoon. 


Written range 

Middle 


A = 


Sounding range 

Middle 



Figure 40. Range and registers of the contrabassoon. 



CHAPTER 3 

BRASS (WIND) INSTRUMENTS 


A. CoRNO (French Horn) 

^ I 'HE horn is an instrument with a long and rich history. The immediate 
^ predecessor of the contemporary three-valve chromatic French horn was 
the so-called natural horn, capable of producing only the natural tones. All 
other tones on the natural horn were obtained by putting the fist of the left hand 
into the bell and varying the depth of its position within the bell. The deeper 
the fist is set, the lower the sound of the respective natural tone. This manner 
of altering natural tones is based on the physical principle of open and closed 
pipes: an open pipe sounds one octave higher than the same pipe closed. As 
the gradual conic pipe (which is coiled around itself) extends in a horn to about 
seven feet, the partial closing of this pipe by a fist, at the bell, lowers the respective 
natural tone only by one or two semitones. This device does not cover all steps 
chromatically, as the acoustical gaps between the second and the third, and 
between the third and the fourth tones are too great. It is for this reason that 
the parts written in the 18th and early 19th centuries were predominantly lan- 
fare-like. 

Eventually natural horns became practically obsolete. Rimsky-Korsakov 
used natural horns in his opera May Night (when chromatic horns were univers- 
ally in use) for the sake of his own amusement, which he called “self-discipline". 

In order to read scores by such composers as Mozart and Beethoven, not to 
mention Bach or Handel, it is important to have at least some basic information 
about the sizes and the transposition-keys of the various horns which were used 
in not such a remote past. 

Natural ’horns were constructed in two main size-groups; the alto horns 
and the basso horns. All horns transpose downward, i.e., they sound below the 
written range. Alto horns transpose directly to a designated interval, indicated 
by the transpositional name of the instrument. Basso horns, in addition to the 
alto transposition, sound one octave lower (compare with the clarinet in Bb 
and the bass-clarinet in Bb). 

The alto horns were constructed in all chromatic keys except Gb. The selec- 
tion of a particular horn was in correspondence with the key in which a certain 
piece was written. Basso horns were used, where it was essential to reach the 
lower register. Basso horn parts are known only in three transpositions: the 
Bb - basso, the A- basso and the Ab- basso. There was no octave confusion in 
interpretation of the scores because it was the alto horns that were usually 
meant. The use of basso horns was quite exceptional. An instance of their use 
may be found in Beethoven’s Fourth Symphony (written in the key of Bb). 

Except for the use of valves, which secure the entire chromatic scale, there 
is no noticeable difference in the construction of the present day French horns 
(including the conic mouth-piece). 


(1523) 
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Blowing through a long narrow channel creates conditions under which it 
is easy to “overblow** the fundamental tone of the scale. That is, die air- 
column tends to break into two halves. For this reason, the officially recognised 
range of the horn begins with the second tone. From there on, ul! pitches are 
practical up to and including the twelfth natural tone. The sixteenth tone is 
seldom used nowadays. As the frequency increases, the tone-quality becomes 
brighter. 

We shall represent now the scale of natural tones for the hypothetical 
French horn in C. As the chromatic horns used today are in F, the actual sounds 
appear a perfect fifth below the written range when the part is written in the 
treble clef; in using the bass clef, write the piarts a fourth below the intended 
pitch, or, to state it differently, one octave below the treble clef. Thus the 
transposition of the French horn, when written in the treble clef, is exactly the 
same as that of an English horn. 



and 


sound alike: 


This cumbersome octave-variation as well as the whole idea of pitch-trans- 
position is a survival of an old tradition. The sooner it is abolished, the better; 
no one gains by this transpositional technique, which is a constant source of 
complications and confusion. 

During Wagner’s time and later, chromatic French horns in E were used 
together with those in F. They are abolished today, because of the superior tone- 
quality obtainable on the horns in F. 


Written: 


2 3 


4 4 


16 


5 6 8 9 10 ^ S 



Sounds: (Horn in F) 
a 8 4 


6 e 8 9 10 18 I® 




Figure 41, Scales of natural tones of the French horn. 


Only in very c.\ceplional cases is the French horn |xirt written one or two 
semi-tones above the twelfth tone. The best tone-quality for solos lies between 
the fourth and the twelfth natural tones. The French horn provides a direct 
continuation of the tuba’s timbre in the lower portion of its range. From the 
fourth to twelfth tones it acquires a gradually growing characteristic of lucidity; 
in its upper range, the French horn blends well with clarinets and particularly 
with flutes; in its lower range, with trombones, tuba and bassoons. In this sense, 
the French horn is an intermediary between the wood-wind and the brass groups. 
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The chromatic scale, as already stated, is obtained by operating the three 
valves. All three-valve instruments are designed on the same general principle. 

rke first valve (operated by the upper key) lowers the natural tone by two 
semitones. 

The second valve (the middle key) lowers the natural tone by one semitone. 

The third valve (the lower key) lowers the natural tone by three semitones. 

Valves are indicated by the respective Roman numerals: 

I lowers by 2 semitones 
II ** ”1 semitone 

III ** ** 3 semitones 

These indications are not used in scores or parts, but merely for reference, when 
necessary. 

The operation of valves is such that while blowing the written middle c, 
for example (the 4th tone which sounds /), and pressing key I, one obtains bb 
(sounds sb); blowing the same tone and pressing key II, one obtains bb; (sounds 
eb{); blowing the same tone and pressing key III, one obtains at; (sounds dbl). 

All other intervals, by which a natural tone can be lowered, are obtained 
by a combined use of keys controlling the operation of valves. Thus: I + H 
lowers the natural tone by 3 semitones; 

I -j- III lowers the natural tone by 5 semitones; 

II + III lowers the natural tone by 4 semitones; 

the combination of all three keys lowers the natural tone by 6 semitones. 

In the French horns of old make, there were some deficiencies of intonation 
when the combined valves were used. They are abolished in present manufactur- 
ing by a special interlocking of air columns in the valves, which device rectifies 
the corresponding frequency-ratios. 

Valves themselves are additional short pipes, connected with the main 
channel by operation of the keys. The latter affect the pistons or the rotary 
cylinders. Cylinders are more common on the present French horn. So far as 
tone quality is concerned, it does not make any difference which particular 
mechanism is used. Thus keys open the valves, thereby connecting them with 
the main channel, which results in the lengthening of the air column and, for 
this reason, lowers the pitch of a given natural tone. 

Since the change of embouchure (lip condition with respect to form and 
pressure) is never as alert as finger technique, it is preferable to write rapid 
passages when they can be produced mainly through the operation of keys. 
It is for this reason that the composer must have an exact knowledge of the key- 
valve operations. Even trills and tremolo legato are possible when they are 
obtained through the use of keys. 

It follows from the above that the valve system is acoustically opposite to 
the whole system used on all wood-wind instruments (i.e., on the brass instru- 
ments natural tones are lowered; on the wood-wind instruments they are raised). 

The French horn is a slow-speaking instrument, and for this reason speed 
is not limited by the finger-technique but rather by slow tone-production. All 
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forms of legato and staccato, as well as portamento, are available and distinct. 
The breathing process, as applied to this instrument, is normal and healthy. 
It is possible for this reason to execute sustained tones or passages of considerable 
period in one exhaling. Contrary to the double-reed practice, playing the French 
horn' is a healthful occupation. 

Owing to the conical shape of the mouth-piece, double-tonguing is not within 
the scope of this instrument. One of the French horn’s specialties is the dynamic 
effect of sforzando-piano (sfp). This can be performed at any point from the 
3rd harmonic upward. The French horn has a wide dynamic range but its lower 
part weakens considerabh'. 

The French horn is played either open (indicated as o) or stopped (indicated 
-i"). The first indication is not used, except as a cancellation of the “stopped.” 
Stopping is usually indicated above each attack. 

Mutes are generally applicable to French horns, but used by performers 
only under compulsion*: they think the stopping “will do”. 

In volume (intensity), the French horn occupies an intermediate position 
between the brass (in relation to which it is weaker) and the wood-wind instru- 
ments (in comparison with which it is louder, particulariy when played high 
and ff). 


B. Tromba (Trumpet) 

The trumpet is a chromatic three-valve instrument. Depending on manu- 
facture, either cylinders or pistons are used. 

Of all types of trumpets, the soprano (ordinary) type in Bb and A is used 
more universally than the alto trumpet in G and F, the piccolo trumpet in D 
and Eb, and particularly the bass trumpet in Eb and Bb. 


1. TROMBA (SOPRANO TRUMPET) in Bb and A 

Of these two designs, preference is given to the Bb trumpet in the U.S.A., 
while in Europ)e both tunings are used for the respective parts. American dance- 
bands use the Bb trumpet exclusively. 

Some of the Bb trumpets can be converted into A trumpets, by drawing 
a special telescopic slide which lowers the range of the instrument by a semitone. 

The trumpet part as written sounds two or three semitones lower respect- 
ively, as in the case of the clarinets. 

I ts scale begins with the second natural tone and ends, for all normal purposes, 
with the eighth. Outstanding trumpeters are able to blow the ninth, the tenth 
and even the twelfth tones. In this case the use of the piccolo trumpet becomes 
unnecessary as the tone of the regular soprano trumpet is preferable. On the 
other hand, the composer must not rely on the presence of a virtuoso in every 
orchestra, even the performer playing the part of the first trumpet. 

Natural tones are produced by the embouchure, and the pitches between them 
by fingers, i.e., by pressing Ae keys which control the valves. The trumpeters 
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of American dance-bands produce many chromatic variations and glissando by 
the embouchure. These virtuosi very frequently go beyond the eighth tone. 
In writing * ‘improvised*’ solos (which in most cases are actually written out 
and studied), it is best to test the individual performer’s range first. 


Written (in C) 
^ S « 


10 


6 


Sounds in Bb 

Sounds in A ^ 


Figure 42, The range of the trumpet. 


With the combined use of all three valves, the lowest tone of the trumpet 
is: f# (in C), e (in Bb), eb (in A). Tones below the second natural tone are general- 
ly weak. The natural intensity grows with the increase of frequency, but skilful 
performers have a considerable control over the dynamic range of this instrument. 

The cup-shaped mouth-piece of the trumpet, the shape of the bore (slightly 
deviating from a cylinder to a cone) and the length of the bore make the trans- 
mission of tongue attacks more immediate. For this reason double and multiple 
tongue attacks become one of the main assets of the trumpeter’s virtuosity 
(as in the case of a flute). 

Rapid finger-work on the keys permits execution of trills and tremolo legato 
at a high speed, providing both component pitch-units are executed through the 
same natural tone (both pitch-units may be keyed, or one of them may be 
natural). 

All forms of attacks are well defined on a trumpet: legato, portamento, soft 
and hard staccato. Scales and even arpeggio can be executed at a considerable 
speed. At one time the trumpet was considered as mostly suitable for a per- 
formance of signal-like and fanfare-like music, but this viewpoint (considered 
even by Rimsky-Korsakov) is completely outmoded. The prestige of this instru- 
ment has been amazingly restored and heightened by jazz. 
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2 . CORNETTO (CORNET) IN Bb aad A 

This instrument, also known under the French name of comei a pisUmsi 
(i.e., a cornet with pistons; the name implies chromatic possibilities) does not, 
strictly speaking, belong to the trumpet family. Its bore is more conical than 
that of a trumpet; this makes its tone-quality more mellow. For this reason 
it is considered a more lyrical instrument than the trumpet. Today, however, 
the skill of performers is so great tiiat accomplislied artists are able to imitab 
the sound of a comet on a trumpet and the sound of a trumpet on a cornet. 

In most cases, American cornettists use the Bb instruments. It is also cus- 
tomary for a trumpeter to play both trumpet and cornet. The scale of natural 
tones, the range and the whole mechanism of execution are practically identical 
with that of a trumpet. The cornet is generally considered to be somewhat less 
alert than the trumpet. Tone-quality on both trumpet and cornet can be altered 
by means of a mute inserted into its bell. The use of the mute is marked **con 
sordino**; the cancellation of this effect, ‘‘senza sordino**. 

American jazz created a real mute-o-mania, resulting in a great variety of 
new mutes (straight mute, cup-mute, harmon-mute, etc.). Another device, 
closely related to mutes is the “hat** (usually made out of metal, in the shape of 
a trench helmet or a derby). It is used for glissando “wow-wow** effects (acous- 
tically, a transformation of the open pipe into the closed pipe). 

This instrument is the prima donna of the brass band, but it has found its 
way into symphonic, operatic and particularly dance scoring. 


3. TROMBA PICCOLA (PICCOLO TRUMPET) in D and Eb 

This instrument is considerably smaller in size than the ordinary trumpet. 
The D-type is mostly used in symphonic scoring (for example, Stravinsky*8 
Sacre), but relatively very seldom. The Eb type is much more common in brass 
bands. 

The tone-quality of both is decidedly inferior to that of a regular trumpet. 

The transposition of this instrument is analogous to clarinet piccolo, i.e., 
two and three semitones up respectively. Thus the eighth natural tone (c) 
sounds d and eb respectively. As this instrument requires an excessive lip- 
pressure, it is very difficult to produce any tone above the eight harmonic. For 
this reason there seems to be no practical advantage in the further use of this 
instrument. 

4. TROMBA CONTRALTA (ALTO TRUMPET) in G and F 

This is a very useful instrument not only for the extension of the regular 
trumpet*s range downward, but also (and mainly so) for obtaining better quality 
tones within the low register (from the third natural tone down) of a regular 
trumpet. Rimsky-Korsakov made a very extensive use of this instrument in 
his operas. It is a softer instrument compared to the Bb and A trumpet. 
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The lowest possible pitch on the alto trumpet is the written f# (three keys 
pressed: all valves open), which sounds c# on the G trumpet and 6 on the F 
trumpet respectively, i.e., it transposes down like the alto flute. 

It is quite customary for the performer of the third trumpet part to double 
on the alto trumpet. 

5. TROMBA BASSA (BASS TRUMPET) in Eb and Bb 

Strictly speaking, this instrument is not a trumpet but a miniature tuba 
and, therefore, belongs to the so-called saxhorn family (the dominant brass 
group of the military bands). It is also known as tenor tuba or Wagnerian tuba. 

In many instances the parts written for this instrument are played by the. 
French horns. The Eb instrument sounds eight semitones below the written 
range; the Bb instrument, one octave below the soprano Bb trumpet. Un- 
doubtedly this instrument will become obsolete. There is also a bass trumpet 
in C basso which is very seldom used. It sounds one octave below the written 
range. 


C. Trombone (Trombone) 

The trombone is one of the most remarkable instruments in the orchestra. 
Its design is based on an ingenious yet very simple principle: it has an air column, 
whose length can be varied by means of a s/ide, which is a part of the instrument 
proper. As a result of this construction the trombone produces a complete 
chromatic scale consisting of natural tones only. 

The pulling out of the slide increases the volume of the air-column and thui 
pioduces the additional six standard positions. When the slide is pulled all the wa^ 
in, the trombone is considered to be in tha first position. The opposite position 
with the slide pulled out (to the limit, but still producing a continuous bore or 
air-column, as the slide can be pulled out completely, disjoining the instrument 
into two individual sections) is considered the seventh position. All other positions 
are between the two extreme positions. Thus the slide actually converts seven 
natural instruments into one chromatic instrument. As different positions possess 
different acoustical characteristics, we shall describe each position individually. 

The first position has the following natural scale: 


UlL 


m 


10 


12 






Figure 43. Firsts second^ third and fourth positions of the trombone {continued). 

The second, the third and the fourth positions have 
similar acoustical characteristics. See following page. 
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Figure 43^ First, second, third and fourth positions of the trombone {concluded). 


Tones produced by the fundamental are often called pedcd tones. 

Beginning with the fifth position, the air-column breaks up into two halves 
thus making the production of the fundamental impossible. 

The fifth, the sixth and the seventh positions have the following natura 
scale: 





Figure 44, Fifth, sixth and seventh positions of the trombone. 
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It is easy to see that after the natural tones of all seven positions are com- 
bined, there appears to be a gap between the' second natural tone of the seventh 
position and the fundamental of the first position: 



Thus, the following pitches are not available on the trombone of this type: 


Figure 45. Unavailable pilches on the trombone. 


The ability to produce the natural tones above the tenth depends upon the 
skill of the performer. It is advisable, in writing orchestra parts, not to exceed 
the eighth harmonic, reserving the use of the ninth and the tenth for exceptional 
effects. 

To compensate for the absence of pitches within the gap, an instrument 
with a special valve has been designed. This valve, operated by a string attached 
to a ring controlling the opening of the valve, lowers 4ny natural tone by five 
semitones (perfect fourth). For this reason a trombone supplied with such a 
device is known as a trombone with a valve. 

By means of this device, d#, di{, c# and ct] can be obtained from the second 
natural tones of the III, IV, V and VI positions respectively. 

The slide positions 
lUa IVg Va Via 

■o — 



Pitches produced by the 
open valve 



Figure 46. Pitches produced by the open valve and slide. 
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The lowest pitch of the gap (bt|) still remains unobtainable> due to the fact 
that the air-column of the seventh position, augmented by the valve, becmnes 
so great that it breaks itself into three thirds of the total volume, thus caudng 
the third natural tone: 


slide 


valve 



impossible 


Figure 47. B unobtainaUe. 


It follows from this description that not only the entire chromatic scale is 
available, but that some of the pitches are even duplicated: they appear as the 
different natural tones of the different slide-positions. The preference in such 
cases depends on two conditions: 

(1) the positional distance from the preceding to the following pitch; if such 
positions are too remote and there is a possibility of obtaining the same 
pitch on a different natural tone of a nearer position, it is the positional 
distance that becomes a decisive factor; 

(2) the difficulty of producing higher natural tones in the lower positions as 
compared to lower natural tones in the higher positions; for e^Uimple 

£9 

o B is easier than 



Figure 48. Ilg is easier than VII 12 * 


The trombone has a cup-shaped mouth-piece. Its tone-quality greatly de- 
pends on the manner of playing. Some trombonists have a bold, powerful tone; 
some have a mellow lyrical tone; and some have both. The character of the tone 
greatly depends on the form of vibrato (tremulant). All forms of vibrato on the 
trombone are vibrato by pitch (obtained by oscillating the slide within a small 
pitch interval as on the stringed-bow instruments). In comparison, trumpet 
vibrato is vibrato by intensity and is caused by variation of embouchure. 

The trombone is an instrument of a sliding pitch par excellence, easily 
comparable to the 'cello. For a long time composers misunderstood the true 
nature of this instrument. American jazz recaptured the real meaning of die 
trombone, though in many instances dance-band trombonists overdo both t^ 
vibrato and the sliding, which renders a sugary character to the whole perform- 
ance. 
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Glissando, which was first regarded (in the hearing of Stravinsky’s scores) 
as an innovation, in reality is very bade on a trombone and today has become 
not only a commonplace resource, but also a source of annoyance. From the 
technical standpoint a true glissando can be executed only on the same natural tone^ 
while the slide is being gradually moved through its continuous points (that is, 
not only the positional but also interpositional). All other forms of glissando 
are made by variation of embouchure and are not standardized. 

A glissando can be performed either up or down. It is sufficient to indicate 
a glissando by showing the starting and the ending pitch of it, and to connect 
the two by a straight or a wavy line: 



Figure 49. Glissando. 


The term gliss. may also be added above the part, if desirable. 

The passage just illustrated is executed on the eighth natural tone, while 
pulling-in the slide from the VII to the I position gradually. If a passage falb 
on the different natural tones, it is impossible to execute it in continuous, i.e., 
glissando, form. For example: 



Figure 50. No glissando on different natural tones. 

The execution of this passage is impossible because eb can be only IIIi, while 
if g is the third natural tone, its fundamental would be c and there is no such 
position on the trombone. 

Mutes were very seldom used on the trombones in the symphonic music 
of the past. However, the development of jazz has led to a very extensive and 
diversified use of mutes (including “hats”) in the same manner as they are 
being used on the trumpets. 

Besides raising the standards of performance on this instrument, jazz has 
also created some outstanding virtuosi, among whom the greatest artist is Tommy 
Dorsey, particularly because of his unsurpassed tone-quality. 

Some trombonists are capable of producing (as a special effect in the higher 
positions) simultaneously the fundamental and the third harmonic (actually 
sounding as a harmonic). In addition to this, some jokers sing the fifth har- 
monic, thus obtaining a whole triad. 

Trombone parts are usually written in the bass and the alto clefs; 19th 
century composers preferred the tenor clef. Today it is practical to use treble 
clef for the h^her r^^ister, as all trombonists can read these four clefs. 
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The trombone with a valve is usually employed as the third trombone 
in symphonic scoring, but is seldom used by dance-bands. All other types of 
trombones, such as alto trombone (in Eb, sounding a perfect fourth higher than 
written) or bass trombone (in F, sounding a perfect fourth lower than written) 
have become completely obsolete. The old three-valve trombones of various 
types were found unsatisfactory in their tone-quality, which was decidedly in- 
ferior to that of the natural (slide) trombone. 


D. Toba (Tuba) 

This instrument is also known as bass-tuba and belongs to the sax-horn 
family, which is fully represented in the large brass bands. The tuba, which is 
used as a standard instrument in symphonic and operatic scoring, seldom ap- 
pears in the dance bands. Dance bands mostly use the Eb sousaphone bass (a 
three- valved instrument commonly used in the infantry). 

The tuba, acoustically, is an instrument in F, but does not require trans- 
position. Its parts sound exactly as written. Due to traditional use of a quartet 
consisting of three trombones and a tuba (usually the tuba part is written on 
the same staff as the third trombone), composers developed a habit of associating 
the tuba with trombones. However, the tuba comes closer to the French horn 
than to the trombone. Its pipe is conical, like that of a French horn, while the 
trombone’s pipe is cylindrical until it reaches its bell. The mouth-piece of the 
tuba is closer in shape to that of the trombone than of the French horn. 

The scale of the natural tones of the tuba is as follows: 



Figure 51. Natural tones of the tuba. 


It is advisable to use the first six natural tones, and to resort to the eighth 
tone only in exceptional cases. The tone-quality of the French horn is preferable 
to that of the high register of the tuba and it bears a close resemblance to the latter. 

Tones below the fundamental are difficult to execute as there is a constant 
danger of overblowing the fundamental. It is best not to write below d which 
lies three semitones below the fundamental. 

There is an interval of a whole octave between the fundamental and the 
second tone and the design of the tuba requires four valves. These four valves are 
evolved according to the standard three-valve principle, the fourth valve being 
capable of lowering a natural tone by 5 semitones. In addition to this, tubas 
used in symphonic and operatic orchestras have a fifth valve. The purpose of 
his valve is to give an acoustically more satisfactory semitone-valve for the lower 
egister, as the second valve is not sufficiently large. Tubas of the type being 
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described here have a valve operation on cylinders. Pistons are to be found in an 
instrument serving similar purposes in infantry bands, the ophicleide, which is 
carried over the shoulder while being played. 

Thus the valve arrangement on the five-valve tuba is as follows: 

I lowers the natural tone by 2 semitones 

1 1 lowers the natural tone by 1 semitone 

III lowers the natural tone by 3 semitones 

IV lowers the natural tone by 5 semitones 

V lowers the natural tone by 1 large semitone 

Combined application of these valves produces any desirable interval between 
the first and the second tones. 

The tuba is a slow-speaking instrument. Good intonation is one of the 
main difficulties of this instrument. The main asset of the tuba is its rich tone 
quality. All forms of attack are available, but the tuba is particularly suited for 
long sustained tones and slow passages in general. No mutes and no special 
effects are used on the tuba. 

The Russian composer Shostakovich used, in his First Symphony, two tubas, 
instead of the customary one. As intonation on the tuba is usually less precise 
than on the other brass instruments, this score, at least when being performed 
in Russia, created considerable difficulties during rehearsal: one tuba is bad 
enough but two become unbearable. 



CHAPTER 4 

SPECIAL INSTRUMENTS 


A. Arpa (Harp) 

'^HE origin of the harp leads back to antiquity. In the bas*reliefs of ancient 

Egypt, dated as far back as 2700 B.C., court orchestras are represented 
which ccmsist mostly of pipes and harps. In the last two or three centuries the 
harp has undergone many modifications. Some manufacturers have built chro* 
matic harps and some, diatonic. Contemporary harps are diatonic instruments 
with a triple tuning. 

The contemporary harp is originally tuned in a natural major scale in cl>. 
There are seven strings to each octave. All octaves are identical. The main 
feature of the contemporary harp is a set of seven pedals which control the 
tension of strings. The mechanism of the pedals is devised in such a manner 
as to produce modification of the same-named strings throughout all octaves. 
Thus, through the first step pressure-position of the cb pedal, the pitch of all 
the cb-strings becomes cll. Through the second pressure-position of the cb - 
pedal, the pitch of all cb-strings becomes c#. A similar mechanism affects the 
remaining six name-strings. The step-pressures are independent for each pedal. 
While one pedal is put into its first pressure-porition, another pedal may be 
put into its second pressure-position. This is posrible because all pedals have an 
independent operation. Pressure-positions are retained by the instrument until 
they are changed by the performer. This is possible because each pedal has a 
locking arrangement in the form of two inverted steps: 


First notch » 

Second notch 




I position (original) 

1 ll“ position (first pressure) 
It- position (second pressure) 


Figure 52. Pedal notches. 
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Looking at the harp from above, the pedab appear in the following ar- 
rangement: 


Harpist 


Figure 53. Pedals of the harp. 



Accomplished harpists manipulate the pedals with great dexterity and can re- 
arrange up to four pedals per second. 

Harpists, as in the case of pianists, find the different strings by tactile 
distance-discrimination. However, in some cases, strings of red color are' used 
for all the cb*s, and of blue color, for all the gb’s. This helps one to find the 
remaining strings. 

The harp is played by either plucking a string, or a group of strings, with 
the individual fingers: 

(1) in sequence (arpeggiato), which is the normal form of execution of 
chords on a harp; 

(2) simultaneously (non -arpeggiato). 

In addition to this, the harp is often played glissando, which is always a 
chord-glissando and is executed by sliding one of the fingers over the strings. 
As glissando affects all strings within its range, the problem of tuning glissando- 
chords becomes of major importance. Glissando can also be executed in octaves 
and other simultaneous intervals. 

As a special effect, octave-harmonics can be used on a harp. This is executed 
by touching the string at its nodal point (geometrical center) with the palm 
and plucking with a finger of the same hand. If the interval is relatively small, 
each hand can produce harmonics in edmultaneous intervals. 

Dynamically the harp is a delicate instrument. It gains in volume con- 
siderably through the use of glissando. This effect can be executed in various 
d^ees of the dynamic range (from pp to ff), depending on the pressure exerted 
on the strings and the speed of sliding over the strings: increase in speed and 
{xnessure results in the increase of volume. 
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It is important for the composer to understand that when pressure-positions 
are alike for all the strings, only natural major scales in the following three keys 
result therefrom: Cb, Cl), C#. 

Original position: cb — db — el> — fb — gb — ab — bb 

First pressure-position: cti — dt) — ell — ftl — gll — al] — bli 

Second pressure-position: c# — d# — e# — f# — g# — a# — bj( 

All other scale-arrangements require rearrangement of the pressure positions. 

It would be of great advantage to the composer to know that all the 36 
forms of 2 (13), tabulated in the Special Theory of Harmony* are at his disposal. 
And any tonal expansions which derive from the above master-structures do not 
require any rearrangement of the pressure positions. This is possible because 
none of the above Z (13) contains intervals greater than 4 semitones, which 
satisfies the pedal mechanism of the harp when tuned in Eo. 

As the harp is a strictly diatonic instrument, it is desirable to use it as such. 
Quick modulations, containing several alterations, are quite impossible on this 
instrument. Many large scores contain two harp parts (used alternately for 
this purpose) in order to accomplish groups of modulating chords. 

The part for the harp, like that of the piano, is written on two staves 
joined by a figured bracket. The clefs in use are the common bass (F) and 
treble (G): 


Right hand part 


- ; Left hand part 

Figure 54. Harp cl^s. 



Instrumental forms suitable for the harp are quite similar to piano forms. 
Octaves in each hand can be executed only at moderate speed. Chords with wide 
intervals for both hands are more difficult than on the piano. Close positions 
are preferable to open ones, though the bass can be detached from the upper 
structures. Many effective passages can be accomplished by alternation of hands. 
Here the composer’s inventiveness may bring many fruitful developments. 

From the viewpoint of thematic texture, the harp can be looked upon as 
an instrument similar to piano, i.e., it can perform melody (in its various instru- 
mental forms), harmony, accompanied melody, correlated melodies, and ac- 
companied counterpoint. 

In the orchestra it is frequently used as a coloristic instrument, which is 
due particularly to its capacity to execute effective and diversified forms of 
gUssandi (upward, downward, combined, rotary, etc.) 


•See Vol I. p. 654. 
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There is a wide selection of structures which can be executed glissando 
(such structures often contain repeated pitches produced by the adjacent strings 
enharmonically. tuned; but the speed of the slowest practical glissando is suf- 
ficiently great not to make these repeated pitches apparent to the ear). There 
is an easy way to determine whether a certain structure permits the performance 
of a glissando: if the structure does not contain major thirds, built on the degrees of a 
natural major scale in then glissando is possible. In other words, the structure 
in question cannot contain the following simultaneous intervals: 


w 


Ib " 


Thus the following chords are possible in glissando: 





Figure 55. Glissando chords on the harp. 

because they do not contain the major thirds referred to in Figure 55. 

On the other hand the following chords are impossible since they contain 
such major thirds as are classified in Figure 55. 


“fm — jrtJ — ■■] 


— ffe • 

L. V-S L_ilU — U 


Figure 56. Impossible glissando chords on the harp. 

The principle of major thirds of the Bb - scale saves the composer the 
trouble of empirical verification. For example, let us see why d — f# — a — c is 
impossible in glissando : 

db -dfcl 

eb — impossible to stretch to f#. 

In other words, the eb ~ string would be in the way, even if other strings could 
be tuned to the given chord. 

On the other hand a chord like c — d — f — ab is possible: 

cb — ci^ 
db — di^ 
eb ~ e# (fb) 
fb -fH 
gb - g# (ab) 
bb -- b# (cll) 
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There are several different forms in use, by which a glissando can be indicated. 
Here are the most common: 





The tuning of pedals in general, particularly when parts are harmonically 
simple, does not require any indication. Cautious composers, however, often 
indicate the p^al changes. For example: 


HHII 

1 

■ 

H 
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i 
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1 

jn 

mm w-%mimm 

■ 

— — 

HI 

... 
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Figure 58. Notation of pedal changes. 


In the fourth measure bli and et| do not require any changes in tuning as bl| - 
cb and ell “ fb. 
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Octave harmonics, which are the only ones used on this instrument, are 
indicated by zeros above the notes, which notes should sound as harmonics in 
the same octave as written. 




Figure 59. Notation of octave harmonics. 

The forms of attacks on the harp correspond to that of a piano, i.e., legato, 
portamento, staccato, but the difference is less distinct than on the piano. 

The basic timbre of the harp resembles the clarinet, owing to the method of 
playing (i.e., finger-plucking, instead of a hammer-attack, as on the piano; 
piano strings when played by fingers, without the medium of keys and hammers, 
also sound like the harp). The harp blends well with flutes and clarinets. The 
composer must not forget that the harp is a self-sufficient solo instrument of a 
diatonic type. 

In the orchestra, of course, it is mostly used as an accompanying and color- 
istic instrument. It is also extremely effective as a semi-percussive rhythmic 
instrument. 

Sometimes the harp, doubling wood-wind instruments, produces a more 
transparent equivalent of the pizzicato of stringed instruments. 

Carlos Salzedo, who is probably the most accomplished and the most versatile 
harpist of all times, has invented a number of new effects for this instrument. 
He and some of his accomplished students (at the Curtis Institute in Phila- 
delphia) are capable of executing these effects. 


B. Organ (Pipe-Organ or its Electronic Substitutes*) 

The pij)e-organ is a more self-sufficient instrument than any other instru- 
ment known. This is due to the number of tones which can be produced simul- 
taneously and to their timbral variety. 

The number of different tone-qualities depends u\x)n the number of stops, 
which can be used individually or in combinations. More expensive oi^ans 
usually have more stoi)s, price also determines the quality. Organs range 
from two-manual to five-manual models, in addition to which every organ has 
a pedal keyboard, generally used for production of the lower pitches. The dy- 
namic range of a pipe-organ is fully comparable with that of a full symphony 
orchestra. 

This instrument underwent many evolutionary changes. The latest and most 
^jectacular type of pipe-oig;an is the large theatrical organ. This type of instru- 
ment is fumi^ed with a very diversified selection of stops (including many 


*See p. 1544. 
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percussive effects like xylophone, chimes, etc.) not excluding all the essential 
stops of an ecclesiastic organ. There are a number of pipe-organs in the world 
which can be justly considered masterpieces of acoustical engineering. 

As organs vary widely in design, number of manuals, selection of stops, etc., 
it is impractical to give a detailed description of a pipe-organ. Basically, however, 
all pipe-organs possess certain general characteristics in common. It is essential 
for the composer to know some of these common characteristics: 

(1) The amount of pressure exerted by the performer on the keys has no 
effect on the intensity or character of the sound. 

(2) Forms of attack are effective: legato, non-legato, staccato are quite 
pronounced. 

(3) Physically, the tone is generated by a pipe or a group of pipes, which 
are often built-in at a considerable distance from the console; this 
produces an effect of delayed action: a very important detail to bear 
in mind in using the organ in combination with other instruments. 

(4) Tone-qualities are classified into groups, representing timbral families: 
the strings, the flutes, the reeds, the chalumeaux, etc. Each family 
has a number of distinctly different stops (i.e., tone-qualities). 

(5) Each stop has a set of pipes covering a definite range; organists look on 
ranges and registers as represented by the length of respective pipes. 
Thus they say : a 4' string stop, or an 8' reed stop, or a 32' pedal stop. 
The longer the pipe, the lower the pitch. Certain timbres are available 
only in certain registers, while others cover the entire (or nearly the 
entire) range. 

(6) The massive tone-qualities characteristic of the pipe-organ are due to 
single, double, triple, etc. octave-couplings. These couplings are executed 
by pushing coupler-keys. Under these conditions, an organist can 
produce a powerful and massive tone by using only one finger. 

(7) Volume (the intensity of sound) is controlled in part by special pedals, 
'riuis gradual dynamic changes are possible. A sforzando-piano (sfp) 
effect is also available on most organs. 

(8) Composition of stops for the performance of a given piece of music is 
known as registration. Notation for the latter is seldom provided by the 
connK)ser (unless he is an organist). Even when the composer or the 
editor of organ parts indicates the registration, it is quite traditional for 
the performer to change the indicated registration to one of his own choice. 

(9) It is customary to mix the stops belonging to different timbral families 
as well as to couple them through several octaves. 

(10) In addition to this, there are so-called organ-**mixtures**, which are 
built-in combinations of various couplings. When such mixtures arc used, 
one key pressed by a finger produces a whole chord structure of one or 
another type. Thus, melodies may be played directly in parallel chords. 
In some of the Organs built in Germany in the second decade of this 
century, mixtures producing some less conventional chords were intro- 
duced (in one instance, the mixture added to c produced c — diK — f# — 
-b). 
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It is important for the composer to realize that as a consequence of couplings 
and mixtures accompanying each individual note, what reaches the ear of tiie 
listener (including the organist himself) is quite different from what is written 
on paper. Not only the respective octaves and registers (in the general sense 
of this word) can be different than in writing, but they also can be accompanied 
by whole sets of new pitches which do not even appear in parts. Often symphonic, 
operatic, oratorio and cantata scores contain an organ part. 

The above-described characteristics of this instrument make it very difficult 
for the composer to use the organ in an orchestra or in a mixed vocal-instrumental 
combination properly, since the principle of clarity as a necessary quality of 
instrumental and vocal scoring often conflicts with the natural tendencies of 
the inslruincnt. For this reason the organ is either misused in most scores, or 
it plays a purely decorative part. In the old scoring, the organ was used, ac- 
cording to ecclesiastic tradition, as a duplication of the choir, and its part was 
often written merely as a figured bass, which the organist had to fill in. This can 
be found in the scores of leading composers of the 19th century. 

Another important characteristic of the organ is its tone-quality with respect 
to vibrato. The organ can produce non-vibrato or a vibrato by intensity (some 
instruments, particularly in the string-stops, have also a mechanical vibrato 
of beats, produced by simultaneous pitches which are set at slightly different 
frequencies). For this reason, organ vibrati are mostly of a different type from 
orchestra vibrati. Simultaneous use of both often creates conflicts and dis- 
crepancies. 

Organ j)arts arc generally written on three staves: the two upper staves refer 
to one or more manuals, and the lower to the pedal. Other manuals are choir, 
solo, echo, etc. 




. 1 . 


i ,rn rH' 


Figure 60. The three staves of the organ. 




CHAPTER 5 

ELECTRONIC INSTRUMENTS 


'^HIS group of instruments is more diversified than ail other groups com- 

Inned. The term “electronic musical instrument" can be used to describe 
any instrument where electric current generates sound directly or indirectly. 
There are two basic subgroups of electronic instruments. 

A. Fikst Subgroup. Varying Electroiiagnetic Field 

The first subgroup consists of instruments whose sound (i.e., sonic fre- 
quencies) is generated by varying the capacity of an electromagnetic field created 
by two currents. The instruments invented and constructed by Leon Theremin 
are based on this principle. They include three bauc models: 

(1) Space-controlled Theremin (also known as Victor-Theremin; later: 

R.C.A. Theremin). 

(2) Fingerboard-Theremin. 

(3) Keyboard-Theremin. 

Of these types, the first acquired far greater popularity than the other two 
models. Recitals are being given by various performers on this instrument. I 
was the first composer to use this instrument in a solo (concertizing) part with a 
symphony orchestra. The composition was called Tht First Airpkonic Suite 
and was performed by Leon Theremin as soloist with the Cleveland Orchestra 
in Cleveland and New York in 1929. In 1930 a realization of an early dream 
came through. I scored, rehearsed and produced tc^ether with Leon Theremin 
and 13 other performers, two pri^ams presented at Carnegie Hall in New York, 
in which an ensemble of 14 space-controlled theremins was presented for the 
first time. 


1. SPACE-CONTROLLED THEREMIN 

Each musical instrument displays some characteristics of its own. The chief 
characteristic of the space-controlled theremin is its extreme adaptability not 
only to pitch and volume variation, but also to the different /om5 of vibrato. In 
^is respect it is so sentutive that the pleasantness or beauty of tone depends 
largely on the performer. In order to obtain a “beautiful tone” on this instru- 
ment, the performer must know what physical characteristics make a tone 
“beautiful". These can be briefly described as a combination of vibrato frequency 
and the depth of vibrato, i.e., pitch variation between vibrato points. As this 
t^ is meant for the composer or orchestrator, there is no need to elabmate on 
this matter further. In 1929 I wrote A Manual for Playing Space-Controlled 
Theremin, vdiere these matters are discussed in detail. 

(15441 
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Pitch on the theremin is controlled by the rig^t hand, which is moved to* 
ward amd away from a vertical rod (antenna). The spatial dimennons of pitch 
intorvais vary with respect to total space range, which is adjustable either in- 
dividually or fmr each performance. In other words, pitch is varied within the 
spatial boundaries of die electro-magnetic field. Depending on the stature of 
die performer and the length of his arms, spatial range may be practically ad- 
justed (tuned by a knob control) somewhere between one and three feet. 

The electro-magnedc field can be imagined as a three-dimensional invisible 
fingerboard. It is so sensitive that even die slightest move on the part of the 
performer affects the pitch. Spatially, intervals contract with the increase in fre- 
quencies, i.e., by moving the hand toward the right antenna (which is a physical 
generality; it works the same way on the regular fingerboards, air columns, etc.). 
Not having a fixed-length fingerboard, the thereminist faces, as it proved itself 
to be the case in many individual instances, much greater difficulty in pitch 
control than any string-bow performer. Yet some performers, who were not 
even professionals on any instrument, could master the pitch-control problem 
in about two weeks. Their reaction was that you control pitch mostly by "feeling 
distances”, that you play as if you were singing. 

I am not offering any description of the basic timbre of this instrument, 
as each model has a timbre of its own. Vaguely they all resemble a combination 
of a string-bow instrument (when bowed) at its best, if not better, and of an 
excellent human voice singing every tone on the consonant "m”, which, of course, 
has its own basic acoustical characteristics. 

The left antenna of this instrument serves the purpose of controlling the 
volume. The left hand moves vertically toward (decrease of volume) or away 
from (increase of volume) the loop-shaped left antenna. The intensity range 
can be also spatially adjusted by turning a knob, just as in the case of pitch- 
control. This permits any degree of subdety in varying the volume, as in the 
case of the right antenna with respect to pitch. 

Playing this instrument is a task in the coordination of both hands and 
arms moving through two space-coordinates. It would be just to say that this 
instrument is much more delicate and senutive than any human being who has 
played it up to now. People with good coordination and sufficient sense of re- 
lative pitch turned out to be better performers than eminent musicians. Leon 
Theremin and his assistant, George Goldberg (also an engineer), proved this to 
be so. 

The composer can have at his disposal the entire audible range, if necessary, 
and any volume, as sound is amplified electrically. All forms of attacks are 
available. The space-controlled theremin is a monodic (i.e., producing a single 
tone at one time) instrument par excellence and, therefore, particularly suitable 
for broad sustained cantilenas, pedal pmnts, etc. Rapid passages of any kind 
can be executed by an accompliriied performer at speeds comparable to that of 
an oboe. One of the first models of this instrument had a knob contact for pro- 
ducing attacks. By pushing the knob with a finger the left hand abruptly, 
one could produce the most abrupt forms staccato at any desirable speed. 
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The Philadelphia Orchestra, through the initiative of Leopold Stokowski, 
its music director, used a specially built model of the theremin. This instrument 
served the purpose of coupling and reinforcing orchestral basses of various groups- 
It had a pure (that is, sinusoidal) tone and immense volume amplification. 

Ft is best not to compare the theremin with any other standard orchestra 
instruments, but to look upon it as the first instrument of the coming electronic 
era of music, having its own characteristics and being conceived and designed 
along entirely new principles of sound-production and sound-control. It is the 
first child of the electronic musical dynasty. Its first model dates back to 1921, 
when Leon Theremin demonstrated it in Moscow before a conference of electrical 
engineers and inventors. At that time it was in its early experimental stage. In 
the U. S. A. it was manufactured by R. C. A. Manufacturing Co., Camden, 
New Jersey. 


2. FINGERBOARD THEREMIN 

This instrument was designed and constructed for the purpose of supplying 
violinists and ’cellists with an electronic instrument, which they could learn to 
play in a very short time. Some violinists and ’cellists have played it with great 
success. 

This instrument’s main part is a cylindrical rod, about as long as the ’cello’s 
fingerboard. While being played, it is held in position similar to the ’cello. The 
part which is touched by the fingers of the left hand (to which procedure all 
string-bow performers are accustomed) is covered by celluloid. Production of 
tone results from the contact of a finger with the celluloid plate. Thus pitch- 
control is very similar to that of a ’cello. Volume is controlled by a special lever, 
resilient and operated by the right hand. The greater the pressure on the lever, 
the louder the tone. This form of dynamic control allows not only gradual 
variations of intensity but also accents and sforzando-piano. All forms of attacks 
are available through direct contact with the fingerboard. Though the manner 
of playing this instrument more resembles the 'cello than the violin, violinists 
have, found it easy to play. 

The range of this instrument is adjustable, i.e., the same model can be 
tuned in high, low, or both registers. The tone quality of the hngerboard there- 
min resembles an idealised ’cello tone (i.e., one which is deprived of inharmonic 
sounds, usually resulting from the friction of horse hair over sheep’s guts while 
bowing) and is more of a constant than on the space-controlled model. The usual 
type of ’cello vibrato gives a perfectly satisfactory result. The basic timbre is 
quite close to the double-reeds (nasal). 

Of course timbre and other characteristics of this instrument could be easily 
modified. Some engineers in Europe, after Theremin, constructed instruments 
whose outer dengn resembled the violin, ’cello, or bass. Leon Theremin thought 
this pdlntless, because the dim«isions and the shape oi an electronic fingerboard 
instrument have nothing to do with its range or registers. 
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The fingerboard theremin is a monodic ins^ument. One of the advant^es 
of having such instruments in the orchestra is tone-quality, which can be literally 
"made to order" by the engineer or manufacturer; another, is its range which 
offers a great economy: a passage, which generally starts on the 'celli and is 
completed by the violins, can be executed on one instrument and by the same 
performer. 


3. KEYBOARD THEREMIN 

Keyboard theremin is a monodic instrument, with a standard piano key- 
board. It is a direct predecessor of the solovox, manufactured by the Hammond 
Organ Company today. Physically, though, the solovox does not belong to the 
first subgroup as piano strings, electromagnetically inducted, are the original 
sound-source. Nevertheless, the keyboard theremin operates physically on the 
same principle as other theremin instruments, i.e., by variation of the capacity 
of an electromagnetic field. 

This instrument was designed with the purpose of supplying keyboard 
performers with an instrument which they could play without much additional 
training, yet which would possess such features as economy of space, any pre-con- 
ceived tone-quality, well expressed forms of attack, regulated forms of tremulant, 
fading effects with vibrato automatically performed (as on the Hawaiian guitar), 
and automatically pre-set varied degrees of staccato etc. 

The business end of the Theremin enterprise was not properly handled. 
As a result there are not many space-controlled models to be found today, more 
than a decade since they were first built, not to mention the fingerboard and the 
keyboard theremins, of which there are very few, if any, left. 

Leon Theremin built a number of other electronic instruments, among them 
various types of organs with micro-tuning and variable timbre-control (in the 
design of which I participated), but these instruments mostly served the purpose 
of research and have never reached the attention of the public at large. 

The purpose of my directing the attention of the composer to these short- 
lived models is to show the direction in which lie the future stages of the field of 
orchestration, as there has never been any doubt in my mind that the present 
standard (non-electronic) instruments will soon be outmoded and superseded by 
perfected electronic models. 

In this regard the composer will be confronted with new approaches and 
techniques of orchestration. He will have to think acoustically and not in terms 
of violins, clarinets, trumpets etc. This is just a note of warning. 

B. Second Subgroup; Conventional Sources of Sound. 

The second subgroup of electronic instruments uses conventional sources 
of sound (strings, bars, oscillating membranes, etc.), but they are excited by means 
of electro-magnetic induction and amplified through a loud-speaker system. 

While Theremin’s models were entirely revolutionary and constituted a 
decidedly radical departure from all existing ideas of designing musical instru- 
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ments, the instruments which I refer to as the second subgroup are decidedly a 
result of comprcmiise, lack of vision and immediate commercial confidoations. 
It is just to say diat the theremin instruments are more refined as an idea though 
not suffidendy perfect in actual operadon, while the existing models of the 
secxmd subgroup are well detigned, well-built, and are reliable in operation but 
are based on old-fashioned and often erroneous notions "as to what a musical 
instrument should be. For this reason the instruments of the first sut^roup 
eventually will be resurrected and will last longer in improved forms, while the 
instruments of the second subgroup will be contidered too crude in comparison, 
and will die out the way the player-piano did when the perfected radio left no 
room for its existence. The instruments of the second sul^roup-are manufactured 
and sold on a mass production-consumption basis. They are widely used today, 
particularly in the field of radio and dance music. 

The instruments of the second subgroup are generally called by their old 
original names, with the addition of the definitive “electrified". Thus we speak of 
such models as the electrified piano, electrified organ, electrified guitar, etc. 
The history of these instruments leads far back to Thaddeus Cahill, who in 1897 
constructed the “Sound Staves", a clumsy instrument with oscillating membranes, 
effected by electric current.* 

As electronic instruments of all types are in an early stage of development, 
and as the present models may soon become outmoded and obsolete, I shall offer 
only a brief description of the models which are most in use today, and only 
such a description as will provide the composer with information and ideas 
valuable per se. 

1. ELECTRIFIED PIANO 

This instrument consists of an ordinary piano and a system of electro- 
magnetic inductors connected with an amplified sound system. There are dif- 
ferent designs of this instrument, but the resulting sounds have most character- 
istics in common. This instrument is usually known as electronic piano. In 
the U. S. A. the Miessner piano is better known; in Germany, the Bechstein 
(after the famous firm manufacturing the best pianos ever built). Some of th^ 
electronic Bechsteins are also in use in the U. S. A. 

The main feature of all such instruments is the conversion of a regular 
piano into several different instruments. This is accomplished by a system of 
various pre-set forms of induction. The two characteristic extreme forms are: 
one, in which the duration of a tone is prolonged indefinitely and the volume of 
it can be increased even after the respective key has been released, and another, 
in which a pre-set form of quick fading, the sound of which resembles harpsichord, 
is produced. There are usually various intermediate effects between these two 
extremes. At the same time this instrument can be used without electrification, 
which is of great practical advants^. Any accompli^ed {nanist or organist can 
master this instrument in a very diort time. 

*For more historical detail see my article lished by the League of Composers in 1931 
*'EIecUici^, the Dberator of Music" in the (Vol. 8). (U. 8.) 

April issue Meiem Music Quarterly, pub- 
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2. SOLOYOX (manufactured by the Hammond Organ Co.) 

Solovox is a monodic instrument, devised in the form of a piano-attachment. 
In fact, it is a monodic version of an electrified piano. The purpose of this in- 
strument is to execute melody of a durable and, if desirable, tremulant tone 
directly from the piano (with the right hand playing the solovox) and the ac- 
companiment being played by the same performer on the same piano (with the 
left hand). Whether such a combination is desirable, is a debatable matter. 
But this will be discussed in "Acoustical Basis of Orchestration’’.* 


3. THE HAMMOND ORGAN 

This instrument (manufactured by the same company and designed by 
Lawrence Hammond) is the most universally accepted of all the larger types of 
electronic musical instruments. The Hammond organ is a fairly complex piece 
of electrical engineering without being bulky. 

The name ‘‘organ’’ is applicable to this instrument only insofar as the pro- 
duction of sustained simultaneous sounds is concerned. Otherwise, every oi^nist 
or any experienced musician can tell, without seeing the instrument, whether he 
is hearing a pipe-organ or a Hammond organ. There is undoubtedly a general 
difference in the tone-qualities of the two instruments throughout their ranges, 
particularly in the pedal. The Hammond Co. expected to ^ell most of its instru- 
ments to cathedrals, churches and chapels. The instrument, however, approaches 
the theatre organ more closely than it does the church organ (particularly when 
used with a special tremulant speaker which, by the way, is not manufactured 
by the Hammond Co.). Today this instrument is widely used for dance music 
and ‘‘swing’’. 

There are certain basic principles on which the instrument is designed and 
built, and they are important for the composer to know. The following infor- 
mation is not available elsewhere. 

The first fact of importance is that this instrument does not sound like a 
pipe-organ in its tone-qualities. There are two reasons for this. The first is that 
the type of speaker and the whole sound system do not permit the high frequen- 
cies (the real partials of a tone) to come through. 1 verified this fact by con- 
necting the Hammond speaker with a turntable. Good high fidelity recordings 
sounded completely ‘‘muffled’’. The second reason is that the Hammond 
instrument is not designed to include certain inharmonic sounds, which are the 
constants of many organ pipes. Whether such inharmonic sounds are desirable 
per se, is another matter. 

The second fact, which is inseparable from the first, is that this instrument 
does not sound like a pipe-organ in its emission of sound. In a pipe-org^, the 
emission of sound is not instantaneous (particularly in old church oi^ans) owing 


*yibratoiM, manufactured by Brittain Sound Equipment Co., Los Angeles. 
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to the necessary time interval required in transmission of an impulse from the 
keyboard of the console to the pipes and then to the ear of the listener. In the 
Hammond organ the transmission of sound is instantaneous, owing to the speed of 
electric contact. This particular characteristic adds one advantage to the Ham- 
mond organ, namely, the hard staccato of extreme abruptness. Organists com- 
plain that on the Hammond instrument “the sound appears before you touch 
the key”. 

The two factors are closely interrelated. The lack of real high partials on 
this instrument is due to the mechanical design of the Hammond organ which 
does not permit the use of better speakers and of a better sound system; high- 
frequency response would make the key-contacts audible (they would click 
loudly). Hence, the "muffled” tone, as the lesser of the two evils. 

The speed of sound transmission could be easily modified by a special mech- 
anism for delayed action. The inharmonic tones could be introduced electron- 
ically (such devices were used with success in the electronic instruments of the 
first subgroup type built by Dr. Trautwein in Berlin in 1928). 

A valuable factor in applying electro-magnetic induction to oscillating 
membranes or revolving discs (as in the case of the instrument under discussion) 
is the stability of frequencies. So long as the electric current is relatively stable, 
i.e., of a constant voltage, the instrument, no matter how long it is in continuous 
use, remains in tune. This is not true of the instruments of the first subgroup, 
where warming up of the tubes eventually affects the pitch. 

The Hammond organ, evaluated per se and not in comparison with other 
musical instruments, must be considered a valuable self-sufficient or auxiliary 
instrument. The chief asset of this instrument is its acoustical system of timbre 
variation. 

The Hammond organ produces pitches of a twelve-unit equal temperament 
in simple (sinusoidal) waves. These simple components can be mixed at random 
at different intensities, which results in different tone qualities. The simple 
components are called by the names of the nearest tones of the natural scale. 
Each component is controlled individually and has eight graduated degrees of 
intensity. Actual control is exercised by pulling out the respective levers. There 
are nine levers corresponding to the nine components of each tone quality. 


(D ® @ ® ♦ 



Figure 61. The nine levers of the Hammond organ. 



ELECTRONIC INSTRUMENTS 


1551 


The numbers in the circles indicate the levers as they appear from left to 
right. 

® corresponds to the subfundamental, i.e., one octave below the fundamental; 
® the subthird harmonic, i.e., one octave below the third harmonic; 

® the fundamental; 

0 the second harmonic; 

0 the third harmonic; 

0 the fourth harmonic; 

0 the fifth harmonic; 

0 the sixth harmonic; 

0 the eighth harmonic. 

X We shall consider such a set to be an acoustical system of components for 
production of one tone-quality at a time. All present models have two such 
systems for each of the two manuals. A special two-lever (two-component) 
system (the fundamental and the subthird) controls the pedal. 

Once the levers of one system are pulled out into a certain pre-arranged 
position, such a position mechanically corresponds to a certain push-button. 
That is, the pre-arranged combination, producing a certain tone-quality, can be 
obtained instantaneously, by pushing the corresponding button. On the model 
E of the Hammond organ, the two systems correspond to push-buttons 11 and 
12. The push-buttons are the same for both manuals. 

All other push-buttons, numbered from 1 to 10, control pre-set combina- 
tions. The pre-set combinations are the most common stops of a church pipe- 
organ. However, these too can be re-arranged by changing some of the wire 
connections within the console. 

The total number of tone-qualities for each manual individually (which 
would also absorb any of the pre-set combinations) equals the sum of all combina- 
tions by 2, by 3, by 9 out of nine elements (since there are nine levers). 

Each combination can be modified according to the different positions of inten- 
sity for each lever (of which there are eight). Thus, if it is originally one-lever 
setting, each of such settings has to be multiplied by 8. There are thus 9*8 = 72 
one-lever settings. For a combination of two levers, the value 8 must be squared; 
for a combination of three levers, the value 8 must be cubed, etc. 

There is no need to make a complete computation of all tone-qualities thus 
obtainable, as it would take several centuries to play them through. However, 
from a musical standpoint (i.e., from the standpoint of imperfect auditory tone- 
quality discrimination), there are not so many really distinctly different com- 
binations since many modifications of the same combination sound quite similar 
to the ear. 

Though components of tone-qualities on the Hammond organ are the tones 
which approximate harmonics in the twelve-unit equal temperament— but not 
real harmonics — the very principle of composing tone-qualities from elements 
and not from complexes (like the timbres of standard instruments) has a great 
educational value for any student of music in general and for the orchestrator in 
particular. 
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The Hammond organ is supplied with some controls adopted from the pipe- 
organ. Among these are the various couplers, the dynamic control swell-pedal, 
the tremulant-control, the ‘‘chorus”, etc. The range of model E is from c of 
contra-octave to f# of the fourth octave (it has the frequency of approximately 
6000 cycles and corresponds to lever 0 for f^ of the first octave on the keyboard, 
which pitch is half an octave higher than the highest piano c). 

Besides being a very diversified self-sufficient instrument, the Hammond 
organ is frequently used in small instrumental combination to supply the miss- 
ing timbres. 

The composer will make the best use of this instrument by realizing that 
the Hammond organ is an instrument whose specialty is production of control- 
lable and highly diversified tone-qualities, combined with sufficiently versatile 
forms of attacks and an enormous dynamic range, without sacrifice of dynamic 
versatility. The Hammond organ keyboard has a very light action, which per- 
mits the production of rapidly repeating tones. 

In order to assist the orchestrator with a method by which he can find the 
basic timbral families out of the enormous number of possible combinations, 

I have devised a simple system by which such families can be instantaneously 
arranged and easily memorized. This system is based on the patterns of intensity 
of the different components in relation to their lever-scale position (which a/>- 
proximately corresponds to the frequency position). 

Scale of Basic Timbral Families on the Hammond Organ 

Families: 

1. Uniform intensity of all participating com- 

ponents 

2. Scalewise increase of intensity of all parti- 

cipating components. 


3. Scalewise decrease of intensity of all parti- 

cipating components 

4. Convex arrangement of intensities of all 

participating components 

5. Concave arrangement of intensities of all 

participating components 

Figure 62. Basic timbral families on the Hammond organ (continued). 


Patterns: 
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6. Sdecdve pattern of pardals of uniform in 
tenaty luiaed on odd-numbered levem. 


LI liJ UJ liJ Ld 


7. Selective pattern of partials of uniform in- 
tensity based on even-numbered levers. 


W Id Id Id 


Figure 62. Basic Umbral families on the Hammond organ (concluded). 


This system helps the orchestrator to associate timbral families with the 
corresponding scale of visual patterns; 


t 


Inruuvl ‘rrum? 


Figure 63. Visual patterns of the timbral families. 


VorUil description of these basic qualities is highly inaccurate. For this 
reason I shall eliminate it altogether. The best way to get acquainted with these 
timbral families is by practical study of this system of timbral selection at the 
instrument. This practical study should be acconqxJtnied by further investigation 
of the dynamic variations within each timbral ixittern. For instance, in the 
second family we may vary the angle representing intensities: 



In the fourth family, we may modify the form of its convexity: 




This study will be of great practical benefit to any composer or orchestrator, 
and particularly with regard to his study of my Theory of Orchestration. 

4. THE NOYACHORD 

The Novachord, another Hammond development, is a keyboard electronic 
instrument on which simultaneous sounds can be produced. The name is some- 
what misleading, as '^chorda” means **string’*, and, of course, there are no strings 
on this instrument. 

The Novachord has the range of a combined string-bow group. It has 
one keyboard of the piano type. It is supplied with numerous timbre-controls 
and attack-controls. This instrument can be justly considered an improved and 
developed version of the keyboard theremin. One of the specialties of the Nova- 
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chord is attack-forms whose fading periods can be automatically pre-set. The 
forms of vibrato can .also be automatically controlled. Dynamic variation is 
controlled by pedal. 

The timbres of the Novachord resemble closely (owing to the selective system 
of attack-forms) many of the standard orchestra instruments. Some Novachord 
timbres are of such high quality that only the very best performers on the original 
instruments cem rival them. 

The Novachord is a very valuable instrument as a substitute for missing 
standard instruments in an ensemble or orchestra. As a self-sufficient instrument, 
which it is meant to be, it is not quite satisfactory. The reason for this is that 
it is a simultaneously monotimbral instrument: only one tone-quality can be 
produced at a time. As the result of this characteristic, melody and accompani- 
ment sound in the same tone-quality and, in addition to this, at the same volume. 
Thus, when melody is played with an accompaniment, it can be angled out by 
one means only: playing the accompaniment staccato. 



CHAPTER 6 

PERCUSSIVE INSTRUMENTS 

\\T^ shall adhere to the following definition of percussive instruments: aU 
^ ’ instrumetUs whose sound is produced on a string, a membrane or a bar 
(often built of different materials) by direct attack and not by electro-magnetic 
induction. As a consequence of this characteristic, all percussive instruments 
naturally (and automatically, unless extended by some special devices) have a 
fading sound. Therefore the period of fading is in direct proportion to the in- 
tensity of sound,i.e., to the amplitude of its attack. 

Since all the inharmonic (i.e., noise producing) instruments will be described 
as percussive instruments, though some of these really are not percussive, one 
distinction must be made clear: while on the percussive and inharmonic instru- 
ments sound is basically produced by attack, it is also produced by friction. For 
example, a drum can be played not only by a stick or a hand attack, but also by 
rotary motion of the palm of the hand over the skin of the drum. The same is 
true of the rubbing of surfaces of two emery boards, etc. 

Some of the instruments known as self-sufficient, will be described here 
specifically as orchestral and, therefore, as coloristic instruments. Particular atten- 
tion will be paid to their percussive possibilities, which are so often neglected. 

Percussive sounds of the instruments, which originally are not meant to be 
percussive (such as string-bow instruments, when played pizzicato, col legno, 
etc.), will be discussed in the Technique of Orchestration*, in the chapter devoted 
to the Forms of Attacks. 

We shall classify all percussive instruments in four groups:. 

Group one, where the source of sound is a string or a bar (metal or wood) ; 

Group two, where the source of sound is a metal disc; 

Group three, ” ’’ ” ” ” is a skin membrane; 

Group four, ” ” ” ” ” is various other materials. 

A. Group One. Sound via String or Bar. 

1. PIANO 

Piano (grand and upright) is a self-sufficient instrument, most universally 
used in our musical civilization. The range of a piano varies from concert grand 
manufactured by Bluethner in Germany (whose range extends from g of the 
subcontraoctave to c of the fourth octave) to American mad** five-octave minia- 
ture uprights. The standard range, however, can be considered octaves, 
which comprises 88 keys (it extends from a of the subcontraoctave to c of the 
fourth octave). 

The timbre of the piaho, strictly speaking, cannot be uniform, as its strings 
are made of different materials, differently shaped and attacked by somewhat 
*See Editor's note at the end of this book. 
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differently dengned hammers. The upper and the middle registers consist 
straight steel strings used for each tone in groups of three. The middle-tow 
and the tow rasters have coiled copper strings coupled in pairs. The lowest 
register has single copper strinj;s for each tone. 

It is to be remembered that the piano is a strictly percussive instrument, 
as strings are excited by the stroke of a hammer. The tone of the piano fades 
very quickly, as the oscillograph shows. It is our cultivated auditory imagination 
that extends the duration of a {uano tone. Phyucally, a piano tone has a sharp 
attack and quick fading. The depressing of the right pedal extends the 
duration of a tone, as this releases the string, permitting it to vibrate. This, 
however, docs not exclude the fading of a tone, but merely extends the time period 
of the fading. In murical terms this can be stated as: diminuendo is a constant 
of a inano tone. 

The piano gets very quickly out of tune because its system of double and 
triple strings for each tone makes it physically difficult to maintain perfect 
unisons. 

We had the description of piano possibilities in the Theory of Instrumental 
Forms*. Here we are primarily concerned with the unconventional uses of the 
piano as a percussive and coloristic orchestra instrument. 

Igor Stravinsky made an interesting use of four pianos combined with an 
ensemble of percussive instruments in his Les Nous. 

The real use of the piano as a percussive instrument comes mainly through 
the explorations of Henry Cowell, an American composer, who himself is an 
excellent exponent of his own techniques. Cowell has developed an exact and 
thoroughly developed system of playing piano with forearms and lists. Har- 
monically this.device involves the use of “tone-clusters” (Cowell’s term). Under 
such conditions the piano is capable of producing an amazing volume, uncommon 
to this instrument. My record library includes my own recordings of various 
Cowell devices, as they appear in his own compositions performed by himself. 
Unfortunately these are not on the market at present. There is, however, one 
Victor record of Ravel’s Bolero arranged and played by Morton Gould. In 
this arrangement Cowell’s forearm technique was employed. For more details 
on this subject see Henry Cowell’s New Musical Resources.** 

Apart from this specialized field of piano execution, rapid alternating trem- 
olos of both hands involving the use of three or more fingers in each hand can be 
employed very effectively as a percussive device. 

Another device which Henry Cowell uses and which is generally not unknown, 
consists of plucking the strings or sliding over them (with the right hand) while 
presring the keys silently (with the left). Sliding over a group of strings permits 
the sound to come only from the strings whose keys are pressed. This produces 
a delightful harp-like tone. 

Henry Cowell has also developed a highly coloristic effect which, so far as I 
know, he is the only one able to execute. It conrists of riidihg over the strings 
(in the back of the piano; somebody has to press the right pedal down continously) 
and sometimes plucking them. The sliding is done aoross an individual string 

*See p. 1043 S. **Pablidied by A. A. Kim^, N. Y. 
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and produces a most fantastic sound. Cowell often touches the nodal points 
of a string in order to get harmonics. He holds the string at a node with one hand 
and riides across it with the other. He has some compositions, like Banshee, 
entirely written for this technique. This device can be used with great success 
for wind and storm effects, as well as for fantastic and ghost-like effects. 

The use of regular piano harmonics was made in Arnold Schoenberg’s and 
my own compositions. Harmonics are particularly interesting as a variable 
timbre effects. By silently presring a key (or a group of keys) which corresponds 
to the respective harmonic and by striking the fundamental (or a group of funda- 
mentals) we obtain an actual harmonic. This is due to the sympathetic vibra- 
tions of the open string in response to the partial vibrations of the fundamental 
(which is executed staccato). The effect is that of an abrupt attack, followed 
by an extended fading harmonic. It is very interesting to note that under such 
conditions, each harmonic has a different timbre. 

(a) Second harmonic Cb) Third harmonic 




Figure 64. Second and third harmonics. 


Cases (a) and (b) in the above figure have different timbres. Higher har- 
monics (preferably the ones which are used on a trumpet) can also be achieved. 

The piano is also capable of producing vibrato (in mngle tones or chords). 
Not the imaginary vibrato, where a pianist is vibrating his finger while pressing 
the key (which is physically meaningless, as after the hammer strikes the string, 
no manipulation of the key has any effect upon the string), but a real physical 
vibrato by pitch. 

This is my own device at which I arrived by the following reasoning. If we 
rilently press the eleven lower keys (which is easily done with the palm of the left 
hand), then any keys we strike at an interval of an octave or more would stimu- 
late the respective partials on the lower open strings. As the actual partials 
differ slightly in pitch with the corresponding keys we strike, the differences in 
frequencies produce heats, i.e., vibrato by pitch. I used this device with great 
success in the piano part of my Symphonic Rhapsody October. All sounds must 
be produced -either portamento or staccato. They come out with special prom- 
inence on a concert grand piano, as there the strings are correspondingly longer 
and, for this reason, their partials are louder. This device can be applied either 
in long durations or in rapid arpq^gio passs^ies. For this effect the pedal must 
not be used. 




1558 


THEORY OF ORCHESTRATION 


The piano can be turned, for some special effects, into a harpsichord and 
other plucked instruments. For these effects, it is necessary to use paper (parti- 
cularly wax-paper), placed right on the strings. When the hammer strikes a 
string covered with paper, it produces a buzzing effect. For a more drastic 
percussiveness, plywood boards may be used instead of paper. I made use of 
the latter in background music to Merry Ghost, a Japanese play by Kitharo 
Oka; this effect was used to produce a sound resembling that of the shamisen 
(a Japanese plucked instrument). 

Finally the piano can be used as a sympathetic resonating (echo) system. 
The piano, when its right pedal is pressed, is able to reproduce sympathetically 
any sounds which are in its vicinity, i.e., any such sounds whose air waves can 
reach the strings with sufficient intensity. This concerns both the harmonic 
and inharmonic (noises) sounds. 

Whistle into the piano and the response is the same pitch and the same tone 
quality. Sing, and the same sound continues as an echo. This device can be 
used specifically as an echo generating device. It is a natural phenomenon based 
on the physical pattern-response. It existed in nature before any animals in- 
habited this planet. Nobody can lay any claim to discovering the echo. 

I suggested this device to all my students of orchestration, and it was Nathan 
L. Van Cleave who effectively used it in scores made for the Kostelanetz orchestra. 
This device can be utilized practically, in the alternation of staccato of an instru- 
ment or a group of instruments (preferably identical ones) and its echo; both 
should follow in uniform durations. 



Piano echo Piano echo 


etc. 


Figure 65. Piano echoes. 


The alternation of such durations must not be too fast. 

Many spectacular effects in orchestration can be achieved by a combined 
use of these piano devices. The Harp, Novachord, Harpsichord, Guitar, Hawaiian 
Guitar in many cases may be looked upon and utilized as percussive instruments. 
This does not require any additional description. 


2. CELESTA 

Celesta (“divine") is a keyboard instrument with soft hammers striking 
metal bars. These bars are made of precious and semi-precious metals. This 
instrument has a tone unsurpassed in delicacy and tenderness. 
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The most common design of this instrument includes four octaves (the 
small, the middle, the first and the second, usually starting from c). 

A 



Figure 66. Range of cdesta. It sounds an octave higher. 

The parts for this instrument are written on a two-staff system, the same 
as for piano. Standard bass (F) and treble (G) clefs are used. 

It is a miniature self-sufficient instrument, on which melody, harmony, or 
both, can be executed simultaneously. Chords in their various instrumental 
forms, are frequently used on the celesta, as it produces a very delicate accom- 
paniment suitable for melody played on the flute, the clarinet (particularly the 
subtone register), or in combination with the harp. 

This instrument may be looked upon as a still more delicate version of chimes. 
It can be employed only in transparent (low density) textures and amid low 
dynamics (p, pp). 

Debussy and Ravel used this instrument extensively in their scores. Chai- 
kovsky made some effective use of it in his Nutcracker Suite. 

3. GLOCKENSPIEL (Orchestra Bells; Gampanelle) 

This instrument is known in two basic models: the hammer and the key- 
board types. 

Hammer orchestra bells are played somewhat like the xylophone, i.e., by 
striking the bars with two hammers (usually made of wood) held in both hands. 
The bars, of semiprecious and common metals, are built in a portable closing 
box. The bars are arranged in two rows, similar to the arrangement of black and 
white keys on the piano. Often even the musical names of the individual pitches 
are engraved on each bar. This makes it easy for the performer to strike the right 
bar. Glockenspiels of both types are chromatic instruments. The keyboard 
model is of piano design. 

The hammer instrument has a superior tone-quality to the keyboard model, 
which is clumsy and produces a less brilliant tone. Generally, the tone of this 
instrument is a harsher version of the tone of a celesta. The attacks, owing to 
unsoftened hammers, are more pungent. Some musicians describe it as having 
a “metallic” timbre. 

The range commonly used for both models of orchestra bells is as follows: 



Fimre 67. Range of orchestra heUs. Sounds two octaves higher. 
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Parts are usually written on one staff, in treble def, but can be writt«i, when 
necessary, on two staves. 

As the sound of this instrument has a relatively long durability, it is not 
desirable to write rapid passa g es, unless such passages re{M^nt instrumental 
forms of one harmonic assemblage. However, the glockenspiel is a commonly 
used instrument. Its brilliance is due to the dominance of high partials. 


4. CHIMES (Gampane) 

"Campane” means bells; the English term is “chimes”. This instrument 
is used in large orchestras. It has a group of cylindrical metal bars suspended 
from a frame. The bars are struck by a wooden hammer (sometimes two hammers 
arc used). This instrument has the sound of the church carillon and represents 
a more compact version of the latter. It is used for rimilar climactic or jubilant 
episodes, or, in some cases, for stimulating associations with a real carillon. 
Tile carHlon,, of course, is a totally different instrument, consisting of church 
bells and bars and played by fists, striking specially designed large keys. 

Chimes usually have a set of bars covering one chromatic octave from c to c. 
The {larts arc written in the middle octavc( treble clef) but there is such a pre* 
dominance of higher partials that, strictly speaking, the pitches do not belong to 
one particular octave. Chimes blend well with the brass instruments. 


5. CHURCH BELLS 

This instrument is actually a group of several suspended church bells, 
matched in their pitches for each individual score. Such a set was used in Chai- 
kovsky’s overture “1812" where the church bells represented some of the standard 
Rusrian-Ortliodox carillons and conveyed the idea of jubilation over the retreat 
of Napoleon Bonaparte from Moscow. 

6. VIBRAPHONE (also known as Vibra-Harp) 

This is a relatively new instrument, derigned and manufactured in the United 
States. It is widely used at present in dance-bands. There are already several very 
eminent virtuosi, who appear as soloists with the dance-bands and small ensembles 
playing dance muric (Adrian Rollini, Lionel Hampton and others). 

This instrument is built on the general principle of the xylophone, but its 
bars, quite large in rise, are made of metal, haye resonating tubes under them 
and an extenaon of tone. The latter is achieved by means of electro-magnetic 
induction (which not only extends die durability of the tone, but also supplies 
it with an automatic vibrato by intensity); this effect is controlled by presang 
a special pedal, built for this purpose. The execution of various dynamic effects, 
like sforzando-piano, is tbus posable. 
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The vibraphone has a rich “golden" tone and differs from chimes in its 
timbral components: it has some similarity, in its basic timbre, with the “chain* 
mean" of the clarinet. Vibrai^nes, depending on their size, vary in range. 
La(i|rc ocmoert ^dbraphoncs usually have the following range: 


Figure 68. Range of vibraphones. 

This instrument is played by special hammers, often even of a different 
design* (to achieve different types of attacks). Some vibraphonists hold two, 
three and even four hammers in each hand. This permits execution of some 
self-sufficient solos in block-harmonies, following one another at a considerable 
speed. 


7. MARIMBA and XYLOPHONE 

The marimba and xylophone are essentially the same kind of instrument. 
The difference between the two is chiefly in the resonating cylindrical tubes 
which are part of the marimba and are absent on the xylophone. Both types 
have the same kind of wooden bars and are played with special hammers. The 
xylophone is more traditional with the symphony orchestras, while the marimba 
is more used in dance-bands. It is interesting to note that many truly primitive 
African tribes use the marimba, i.e., even they have arrived at the necessity of 
using a resonating medium. The resonating tubes give the marimba a richer 
and a more sustained tone than the xylophone. 

Music written for this instrument in a dance band is considerably more 
complex technically than parts written for the xylophone in symphonic scoring. 
One of the reasons for this is that in symphony orchestras one of the percus- 
sioners plays the xylophone part, but he is not expected to be a xylophone vir- 
tuoso. In the dance bands, quite the contrary, the marimbaist is a specialized 
soloist (often also playing the vibraphone) and is even capable of handling two, 
three and as many as four hammers in each hand. Some of these virtuosi handle the 
xylophone or the marimba as a very delicate instrument. This is accomplished 
by the use of special soft hammers. Some of such performers give a very refined 
rendition of Chopin’s piano compositions. One very versatile xylophonist even 
built a dance band around the xylophone as a leading solo instrument. His 
name is Red Norvo, and recordings of his performances are available. 

The rangh of the xylophone and the marimba varies. In writing for symphony 
orchestra, it is best to adhere to the following range. 



Figure 69. Xylophone range. 
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In writing for. the xylophone or the marimba used in present-day American 
dance-bands, the range can be extended as follows; 



Figure 70. Range of xylophone in dance-bands 

Full chromatic scale is available in both cases. 

The alternate tremolo (like the plectrum tremolo on the mandolin) of both 
hands on the same bar (which is equivalent to the same note) is a common way 
of playing long notes on this instrument. All shorter durations are bound to 
sound staccato. It is an excellent instrument for execution of IS2p in any form 
and at practically any speed. 

Glissando either on the naturals (c,d,e,f,g,a,b) or the sharps (c#, d#, f#, 
g#, a#) is another common device on this instrument. Combinations of both 
glissando forms, and in both ascending and descending directions may also 
be used. 

Both the xylophone and the marimba have a wide dynamic range. The 
xylophone blends well with the flute; the marimba, either with the low register 
of the flute or with the “chalumeau” of the clarinet. Good combinations are 
also obtained by using the xylophone with the piano. 

Parts for these instruments are usually written on the staff in the treble 
clef (G). In many French scores xylophone parts are written one octave higher 
than they sound. The reason for this is, probably, the dominance of upper 
harmonics which, in some cases, produces an impression that a certain tone 
sounds one octave higher. Many interesting effects may be achieved when parts 
for this instrument are written with full knowledge of the Theory of Instrumental 
Forms*. 

The following percussive instruments of this group can be looked upon as 
more primitive or more simplified versions of the instruments already described. 

8. TRIANGLE 

This instrument consists of one long metal bar of cylindrical form and of 
relatively small diameter and is bent into an isosceles or an equilateral triangle 
(hence the name), not quite dosed at its vertex. It is usually suspended on a 
string and is played by striking it with another straight metal bar of about the 
same length as each side of the triangle itself and of about the same (or amaller) 
diameter. 

The triangle is rather like a angle bar of a glockenspiel. Its high partials 
d(nninate to such an extent that it is considered to be an instrument ‘‘without 
definite ixtch”. Thus, the triai^e can be used with any harmonic assemblage 
whatsoever. 


•See Vol. I, p. 881 ff. 
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There are only two ways of using this instrument: 

(1) individual attacks (all staccato) arranged in any desirable form of temporal 
rhythm ; 

(2) tremolo, which is accomplished by attacking alternately two adjacent sides 
of the triangle. 

It is an instrument of limited dynamic range (generally mf) but can be made 
to sound very loud in tremolo. The latter also offers crescendo-diminuendo 
effects. The tone-quality of this instrument is very prominent and very “metal- 
lic”. It blends well with all higher registers, as at such frequencies tone-qualities 
lose their timbral characteristics (owing to weakness or inaudibility of dhe high 
partials). Parts for this instrument are written on a single line. No clefs are used. 

9. WOOD-BLOCKS 

Wood-blocks are made in the form of a parallelepiped (rectangular solid) 
or, more frequently, in the form of a spheroid (eliptic solid). In both cases, 
some portion of the solid is carved out, and the hollowness thus formed contributes 
to the resonating quality of this instrument. Wcod-blocks are made in different 
sizes to secure a selection of pitches, but these pitches are not too distinct. 

A wood-block may be looked upon as a simplified version of the xylophone. 
The blocks are struck with sticks or hammers. Often (in dance combinations) an 
apparatus consisting of three, four or five wood-blocks is added to the usual com- 
bination of traps so that they can be handled by one performer. The wood-block 
is a purely rhythmic instrument. However, if a set of several is used, their parts 
may be notated on the regular five-line staff, where the pitches can be represented 
by the closest notes. 


10. GASTAGNETTE (Castanets) 

Castanets are an instrument of Spanish origin, and in most cases are used in 
music which is, if not truly Spanish, somehow associated with Spain. By tradi- 
tion, castanets are an accompanying rhythmic instrument, played by the dancer 
and not by an outside performer. 

Castanets are two small hardwood plaques (with the shape of the sole of an 
infant's shoe) loosely joined by a cord. They are held within the palm of a hand, 
with the string pulled over the middle finger. The actual execution of sounds 
is produced by finger attacks. Fingers strike one of the castanets and this, in 
turn, strikes the other. This produces a clicking and very brilliant high-pitched 
inharmonic sound. In some cases, two pairs of castanets are used (one pair for 
each hand). Some of the Spanish and Flamenco dancers are real virtuosi of 
this unpretentious instrument. 

It is a highly developed (by tradition) rhythmic resource in orchestration 
and may be looked upon as a simplified ver»on of the xylophone. It is parti- 
cularly useful for animated high-pitched figures; wood-blocks are considerably 
lower in i»tch and cannot be maneuvered at such a high speed. 
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The score for each hand occupies one line. Tlius for two pairs of castanets, 
two lines must be used. The advantage of writing on two lines lies in the fact 
that it is simi^er to score many complex interference rhythms, which are easily 
executed by two hands. It is well worth the time to make a study of traditional 
Spaniri) castanet rhythms. 

11. CLAVIS 

The clavis is a Cuban instrument consisting of two fairly thick sticks made 
of hardwood. The performer hits one stick with another. Both sticks are alike. 
This instrument is commonly used today as a rhythmic ingredient of Afro-Cuban 
dunce forms (Rhumba, Cariocu, Congu, etc.) by our dance orclicstras. 

The sound of the clavis is high-pitched, inharmonic and piercing. In rhumbas 
it usually performs the f series trinomial (i.e., 3-l-3-|-2, 3-I-2+3, 2-I-3-1-3). 
The part for the clavis occupies one line. 

The clavis is ordinarily used with the so-called rhumba bands, but can be 
introduced into symphonic sconng, when Cuban character is desired in the music. 

B. Group Two. Sound via Metal Disc. 

1. GONG 

This instrument comes from Hindustan and China. It is made in two shapes: 
a circle or a rectangle. It is made of metal. It is usually very raasnvc and large, 
at least the type used by the symphony orchestras. It is suspended from a frame 
to which it is attached by a pair of strings. 



Figure 71. Two types of gongs. 


It is the lowest-pitched inharmonic percussive instrument of the metal disc group. 
It is struck with a stick with a round soft end. The sound is very rich in quality 
and has a great dynamic range, combined with long durability of tone. It blends 
well with the low register of brass instruments. 

The gong must be very moderately used, as it is the last resource of main 
climaxes. Too frequent use of this startling tone-quality neutralizes its character 
in the listener's impression. If the sound of the gong must be shorter than its 
natural fading period at a given intensity, it is damped out by the hand. Other- 
wise the term commonly used is written out above the note: "laisser vibrer" 
(let vibrate). 


Gong laisser vibrer 



Figure 72. Allowing the gqng to fade naturally 
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As the g:ong has a sbw fading sound, surcesmve attacks require considerable 
tiine-intervals between them. 


2. PIATTI (Cymbals) 

Cymbals consist of a pair of discs approximately 18" in diameter. They are 
made of semi-precious and precious metals. Each disc has a leather handle in 
the form of a short loop, by which it is held. 

Cymbals are played in two basic ways: 

(1) by striking one cymbal over the other (for louder and more prolonged sounds, 

with a certain amount of friction) ; , 

(2) by making a tremolo of alternating attacks over one suspended cymbal 
(held in horizontal position) ; for this purpose either hard drumsticks (result 
in harsher tone-quality and higher-pitched) or kettle-drum sticks (which 
are soft, and render lower-pitched softer tones) are used. 

The range of the cymbals, the tone of which consists of rich inharmonic sound- 
complexes, varies depending on the form of attack. When the friction surface is 
small, the sound is higher-pitched. The partials cover approximately the range 
of trombones (excluding their pedal tones) and trumpets, with which they blend 
very well. 

Wlien cymbals are to be struck by one another, it is usually not necessary to 
indicate anything other than the temporal values and the dynamics wished. That 
a suspended cymbal is to be played tremolo is indicated by placing the sign 
over the note. The use of hard sticks is marked: coUa bacchetta da 
lantburo. The use of soft sticks is marked: coUa mazzuola, or colla bacchetta da 
timpano. 

This standard terminology is notoriously clumsy. 1 recommend that students 
use my own nomenclature, which is simple and economical, and permits a much 
more diversified use of the different types of attack: 

a suspended cymbal: 

(a) hard sticks: “• 

(b) soft sticks: — O 

two cymbals in hands: O 

I usually make footnotes at the beginning of my scores explaining the meaning 
of these symbols. I made the first use of this nomenclature in 1921. 

An instrument which at once belongs to Group Two (discs) and Group 
Three (membranes) is the well-known 
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3. TAMBURINO (Tamburin) 

This instrument con»sts of a circular wooden frame over which a skin mem> 
brane is stretched, covering one side of it. Thus the form of the membrane is a 
circle. In addition to this, there are small (about 1.5" in diameter) metal double 
discs, loosely mounted on perpendicular pegs in the frame of the tamburin. The 
tamburin viewed from above appears as follows: 



This instrument, associated with Italian and Spanish folk dancing, is played 
either by striking the skin with the palm, which at once produces a high-pitched 
inharmonic drum sound and the jingling of the discs (high-pitched “metallic" 
inharmonic sound) ; or by shaking the tamburin in the air (held by the left hand), 
which produces the jingling of the discs alone; or by producing an oscillatory 
frictional movement over the skin, with the thumb of the right hand, which 
results in a scintillating type of tremolo. Often these ways of playing the tamburin 
are combined in effective dynamic and rhythmic sequences. Much initiative in 
varying the attack forms is left to the performer. 

The parts are commonly written on one line, and simply indicate durations 
and dynamics. Tremolo is marked as usual by: 

C. Group Three. Sound via Skin Membrane. 

1. TIMPANI (Kettle-Drums) 

Kettle-drums are the first percussive instrument to occupy a lasting place 
in symphonic scoring. It was Josef Haydn, who introduced them [Sinfonie mil 
Paukenschlag (Symphony with kettle-drums)]. Since that time, they have be- 
come a standard ingredient in symphonic and operatic scoring. 

Kettle-drums are ordinarily used in groups of three and four. The original 
selection of three kettle-drums usually furnished the tonic, the subdominant and 
tile dominant. Today they are used in any pitch-group combination that satisfies 
the harmonic need. 
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The kettle-drum consists of a holbw copper hemisphere, with a skin mem- 
brane stretched over its equatorial circumference. The tennon of the membrane 
is adjustable: in other words, kettle drums can be tuned. This is accomplished 
by screwing in and out the handles (of which there are several around the skin 
surface) controlling the tension of the membrane. Tuning calls for a keen sense 
of pitch since it may have to be done quietly wlule the orchestra is playing. Kettle- 
drummers (or tympanists) usually know the parts of the neighboring instruments, 
from which they borrow the necessary pitch. 

Each kettle-drum produces one pitch at a time. To obtain many pitches 
at a time would require as many kettle-drums. Berlioz, in one of his scores, 
used as many as 16 of them. Considering the usual equipment of the large 
symphony orchestra, it is advisable not to use more than four. In some instances 
two simultaneous tympanists can be used, in which case one may count on four 
or five instruments. 

The three standardized sizes usually allow tuning within the following 
ranges: 


7r 

Figure 74. Ranges of the three standardized kettle-dfums. 


The total range may be considered practical even if one semitone is added at 
each end: 




Figure 75. Total range of kettle-drums. 


Riihsky-Korsakov ordered for his opera-ballet Mlada a small kettle-drum, 
which could be tuned up to db of the middle octave. He called it ‘‘timpano 
piccolo”. 

Contemporary American-made kettle-drums have a pedal device for auto- 
matic tuning.. This device is supposed to stretch the membrane at all points 
at an equal tension ; it is not too reliable in actual practice. Performers still have 
to rely on their pitch-discrimination. 

The tuning of kettle-drums is marked at the banning of the score as follows, 
for instance: Timpani in F, Bb, C. When the tuning changes, the performer is 
warned by the composer in advance, as a certain amount of time is necessary 
for tuning of die instrument (the actual time period required largely depends on 
the performer’s experience and skill). It is indicated like this, for example: 
muta in G, Bb, D. 
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The parts are written in the bass clef {F] <m a r^ular five-Une staff; two 
staves can be used if necessary. Kettle-drums are played by two specud sticks 
having soft spheroid-like ends. The whcde tedinique consiatB, of indi^ual 
and rolUng attacks (i.e., alternating tremolo attaclw; the latter may affect one 
or two instruments). 

Hiis instrument has an enormous dynamic range and in ff can pierce die 
entire tutti of an orchestra. Big crescendi are particularly effective in tremolo 
(marked: »«»..■«««>■«■ ). 

Sometimes, though very seldom, delicate sounds are obtained by muting. 
Flannel or other M)ft cloth is put over the skin of a kettle-drum, llie use of 
such mutes is indicated by: timpani coperti (i.e., covered kettle-drums). To 
restore the normal effect, “modo ordinare*’ is used as a term. 

The pitches of the kettle-drums leave something to be desired with respect 
to preduon. This is due to the abundance of lower inharmonic tones; The iti- 
strument has a quickly fading tone. The pitch, owing to the presence of k>w in- 
harmonics, seems lower to the ear than it is written. 


2. GRAN CASSA (Bass-Drum) 

This instrument usually has a cylindrical frame of very large diameter. The 
skin-membranes are stretched on both sides. It is considered to be an instrument 
without definite pitch, as the inharmonic tones predominate and all frequencies 
are very low. 

The bass-drum is usually played with a special stick made for this instru- 
ment. The part is usually very simple, is written on one line, and consists 
of merely individual attacks. Of course other sticks can be used, and the exe- 
cution of tremolo is also possible. Some of the bass-drums used by dance-bands 
have a narrow frame and only one membrane. The bass-drum blends naturally 
with low pitches. 


3. TAMBURO MILITARE (Snare^Drum) 

This is the most alert instrument in the entire third group. Although in 
shape it is the same as the bass-drum, it is considerably smaller in size. While 
the bass-drum is played in vertical position, the snare-drum is played in an 
almost horizontal position (there is a small angle to the horizon). It is played 
by a pair of hard sticks known as drum-sticks. The mare-drum derives its name 
from the snares, a pair of thin gut strings stretched across its lower head which 
produce a rattling sound. Sqmetimes the tamburo is used without snares (it is 
quite customary with dance bands), in which case a notation is made: “no mares”. 

This instrument produces middle-hig^ inharmcmic sounds. It has a wide 
dynamic range. The speed of rolling is the main feature of this insteument. 
Even the equivalent of grace-notesis often extended into rolls (marked : 
i.e., the small note is the roll and the large note is the attack). It is suitable for 
the most intricate ihythmic patterns, which can be executed practically at any 
speed. 
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The jazz era has created many outstanding drummets in America. Yet the 
patterns of their improvised rhythms are still very one-sided and limited, as com- 
pared to their cannibal (x>Ueagucs in Belgian Congo. The aaare-drum has long 
been in iise in military organizations. Its mardal character by now is an inherited 
association. The part is written on one line. For students of this system, there 
^ many opportunities to utilize the snare-drum as a two-part instrumental 
interference medium. 


4. PANGO DRUMS 

Tliis usually consists of a pair of drums. The slupe of the frame is a 
hollow inverted cone (it can be played on either side), which has skin membranes 
at its open ends. One of the drums is somewhat larger than the other, but there, 
is no fixed ratio. Pango drums are played by hand. Though probably of African 
origin, they are widely used in Cuban rhumbas and congas. Rhythmic patterns 
executed by the Cuban performers are often extremely intricate (mostly based 
on splitting of the -f series). 


5. TOM-TOM 

This instrument consists of a small cylindrical frame, which is relatively 
wide for its size. It has one skin membrane over its frame. It is ordinarily used 
(one or more) in jazz bands and played with a stick. Its inharmonic sound 
blends with the middle register of the enseniblc. 

D. Group Four. Sound via Other Materials. 

No instrument can be considered standard in this group. All special 
sound-effect instruments belong to this group. It is neither necessary nor possible 
to describe all such instruments, as new types are being developed and intro- 
duced every year. Some of these instruments have a brief -popularity, after 
which most of them become obsolete. 

The purpose of bringing sound-effect instruments to the composer’s atten- 
tion is to stimulate his resourcefulness and to suggest that he too can use special 
materials for sound effects. It is also advisable for him to study the history of 
instruments and to attend the music departinents of museums, as this will help 
him develop proper perspective and orientation in the subject. 

One of the more commonly known instruments of this group is an ordinary 
sheet 0 / iron (usually termed in French defer). By.holding such a sheet at 
one end and shaking i t, one obtains thunder-like sounds. Single strokes and trem- 
olo also can be executed on the suspended iron sheet, using different types of 
standard sticks. 

Cow bells are used sometimes as a musical instrument for descriptive music 
of bucolic character. The bells can be either shaken or struck with a hard stick. 
Their tuning is unimportant, as the use of them is supposed merely to suggest 
the rural. 
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Emery boards (I used them in my Symi^onic Rhapsody Octob» to produce 
a steam engine effect) are sometimes used in symphonic and dance scoring. 
Rubbing of the surfaces of two emery boards (i.e., the sound is obtained by 
friction and not by attack) produces a powerful sound. It is an excellent descrip- 
tive medium for locomotive or train effects. 

The musical saw was once very popular. It was used as an instrument of 
the melodic type. Two methods of playing were used: striking it with a stick 
or a small hammer, or stroking it with the bow (usually a long stroke ending with 
staccato). It is an extremely effective instrument, whose tone-quality resembles 
an idealized soprano voice and whose vibrato can be controlled by the performer. 
The handle is held rigidly between the knees and the end of the saw is sup- 
ported by the middle finger of the left hand. While the finger presses the end of 
the saw, the entire saw bends: the greater the curvature, the higher the pitch. 
Bow or hammer produce attacks and either is held in the right hand. 

Today composers have begun to use phonograph records with sound effects 
(birds, animals and other sounds of the surrounding nature); the latter are in- 
cluded as component parts of a score. Program and background music in radio 
and cinema utilize such recordings and often simply transfer them to a sound- 
track. There are several sound-effect renting record libraries containing any 
imaginable sound effects (there are more than 10,000 items now). The firms are 
located in New York, but they supply the entire country. 


1. HUMAN VOICES (Vocal Instruments) 

The human voice is one of the original natural musical instruments. It is 
by no means standardized. There are too many types of voices and too many 
ways of using them. Each national culture has different types of voices and 
different methods of singing. Even different styles of music within one national 
culture often call for totally different manners of execution. Just to use a bold 
illustration, compare the bel canto style of operatic vocal art with popular croon- 
ing or "torch-singing" of today. The contrasts in singing of different nations 
are at least as great. Compare, for instance, French folk singing with Siamese 
folk singing or with Abkhanan choral singing (some of the Black Sea Caucasian 
shore; the mythical land of the Golden Fleece [Jason]) which has a unique instru- 
mental character of its own. 

Even in so-called European musical culture, we find such different styles as 
the Italian bel canto, the Rusman vocal style (as in Chaliapine), the German 
lieder-singing, etc. Then we fiiid such contrasting styles as vocal jazz ensembles 
and the plain chant of the Catholic Church. No doubt new styles will appear in 
the future. 

Beside the necessity of considering all these styfistic and national differences 
in the voice as musical instrument, there are also biological differences and modi- 
fications, which take place as time goes on. One of such modifications is the ap- 
pearance of greater differentiation of ranges and characters. Some time ago male 
vmces were mostly tenor and bass. Later it became necessary to sii^leout 
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the intermediate type: . baritone. Now we have bass-bm-itones, tenor-baritones 
etcl Standard parts of the classical repertoire are not written for them; so they 
have either to sing the parts which are too high or too low for them, or else to 
look for composers who would write for these new vocal instruments. 

Sometimes we also encounter biological aberrations producing such voices 
as (Utino, which is not only higher than the male tenor, but also has a peculiar 
quality of its own, not to be confused wdth a boy’s alto or a female’s contralto. 
Wmsky-Korsakov even wrote a part for an altino (the astrologer in Coq d'Or), 
for which Russia found only two performers. 

There are also other cases of vocal travesty, like the Russian Gypsy singer, 
Varia Panina, who possessed a genuine baritone; or another Russian singer, 
Anna Meichick, who had such a massive and wide-ranged contralto that she 
sang the part of the Demon, in Rubinstein’s opera of the same name. Anna Mei- 
chick was the first contralto at the Metropolitan Opera House in New York 
for many years. 

With all this in view, the problem of describing standard human voices seems 
insoluble. What the composer has to be aware of is that in writing for an oboe, 
he has a pretty well-idefined auditory image in his mind, whereas in writing for 
a tenor, he can not know what he is likely to get in actual performance. 

There are other considerations of equal importance. One of them is the effect 
of language upon the style of vocal execution. And this often involves such 
important considerations that the very nature of the Italian language (i.e., the 
type and the distribution of vowels and consonants) makes singing easy and nat- 
ural and articulation clear, as compared with the English language. A number 
of good singers whose native tongue is English, sing better in Italian. Certain 
English sounds, like th, do not permit a proper air impact. On the other hand, 
the entire manner of singing in French, owing to its phonetic and articulatory 
nature, acquires a nasal character (on, en, un, in, etc.). All this naturally cannot 
be neglected by the composer. Thus, in order to present a somewhat practical 
description of human voices as orchestral instruments, I have to resort to some- 
what specialized generalities. 

Among these are the standard choral ranges, as they are traditionally used 
in our scoring for a cdppdla or accompanied chorus. Soloists sometimes have 
wider ranges. But it is not always the case. Another generalization can be 
drawn with respect to basic timbres of vowels, in which case I shall use the Latin 
pronunciation of vowels. 

No other components can be generalized, as all tone-qualitieS are Individual; 
their forms of vibrato are also individual. Physically, each sound produced by 
the same voice on different vowels of the same pitch, or on the same vowel dif- 
ferently pitched, not* to speak of different vowels differently pitched, has a dif- 
ferent character. But this we cannot take into consideration, as even the violin 
changes its character (and in many instances even timbre) on different strings. 

Among components which cannot be generalized is dynamics. The volume 
of voice and its dynamic range varies individually. Powerful voices, if combined 
with pleasing quality, are considered valuable, as such voices can produce a 
powerful impression by their dynamic versatility. Nowadays timbre, character 
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and vcdume can be conaiderably modified either by using a micnqdione m* by 
acoustical modificatioa of the sound'tradc, which is constantly done in the radio 
and the dmma fidd. 

Neidier can individual articulating quality be generalised, (which, strictly 
speaking, belongs to the field of vocal attacks), even when we consider only (me 
particular language. Some outstanding singers have magnificent articulatkm 
in addition to tiieir vocal quality and general technique. I can mentkm two, as 
examples of perfect articulatory technique, though Aese singers belong to two 
different national cultures: one is Mattia Battistini (an Italian baritone); an- 
other, Feodor Chaliapine (the Russian basso). 

Now after making all these necessary warnings, I can {xroceed with the de- 
scription (ff (dioral ranges and basic timbres of the latinized vowels. 

In smne cases composers write certain solo, or even choral parts for a def- 
inite perf(Msner or a definite organizaticm of performers. In such a case,- of 
course, he can do a better job, as his parts are likely to tit the individual charater- 
istics of the soloist or the ensemble. 


FmioU ranges: 


Standard Choral Ranges 


Soprano I (usually Dramatic Soprano) 



Soprano II (Mezzo-Soprano, Mezzo-Contralto) 




Contralto 



Figure 16. Standard choral raises (continued). 
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MaU Ranges: 


Tenor I (nsnally Dramatic Tenor) 




— 

-8*— ii-E 

Tenor n (Baritone) 


Basso* I 


. ■■ 


Basso n (usually Basso Profundo) 

JL 

(♦) 



Figure 76. Standard choral ranges {concluded). 


The parts for male voices, when written in treble clef, sound one octave lower than 
written. The so<alled lyric sopranos and tenors usually have the range of soprano 
If and tenor II respectively, but with less developed lower register. 


Latin 

English Phonetic 


Timbre 

u 

oo 

open 

O 

o 

oh ^ 

reed 

R 

a 

ah 

stopped 

0 

e 

eh 

double reed 

RR 

i 

ee 

closed 

• 


Figure 77. Timbral scale of the five basic Latin vowds. 


This scale relates the vowels to five basic timbral groups, with which each 
vowel blends itself re^)ectively. Thus, O corresponds to flutes, R to clarinets, 
0 to horns, RRtoobom and bassoons, •to nasal timbres and muted instruments 
(muted brass, celli, muted stringed instruments in general). 
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This scale can be extended to nine units, by means (tf combined vowels. 
The latter can be obtained by mixing the adjacent vowels of the basic iicalg, 
A nine-unit scale may be extremely helpful in evaluating general timbral char- 
acteristics of the English, Fi^ch, German and Scandinavian vowels. 


Latin 

English 

Timbre 

u -t- 0 

u (up) 

O + R 

o ■+• a 

o (cod) 

R -1- © 

a -b e 

a (as) 

© + RR 

e + i 

i (it) 

RR + • 


Figure 78. Timbral scale of the four combined {intermediate) vewds. 


Further supplements, which may still be necessary, derive from combinations 
of the non-adjacent vowels. The most important of these are somewhat common 
to Latin, English, French, German and Scandinavian. 


Latin 

oc 

y 


English (Phonetic) French German Timbre 


e (alert) oe eu 6 R -f- RR 

i (bird 
u (fur) 

u ii O -f • 


Figure 79, The two additional combined vowels. 


All other u-vowels, as in the English word "you", or the sound of Russian 
character ‘"ID” (pronounced: you), have an attack of the attack of the English 
"y" (as in “yoke"), or German “j" (yot), or Russian “u" (brief "ee" (in Russian; 
ee kratkoye]) and the duration of the Latin “u", or English “oo". 

This information is sufficient to guide the stpdent in the field of basic vowel 
characteristics and to help him understand the reason for selecting one or an- 
other instrumental timbre in the accompaniment to vocal parts. Selection is 
based on coincidence (similarity) or juxtapoution (contrast) of the basic timbral 
characteristics, such as “u" (Latin), for flute, “o" (Latin), for clarinet, etc. 



Part Two; Instrumental Techniques 
CHAPTER 7 

NOMENCLATURE AND NOTATION 

T'HE following symbols represent a new system of notation, whoK compactness 

and clarity may be of assistance in orchestral analysis and synthesis. 

We shall use this system only if and when there seems to be a decided ad- 
vantage in doing so. In the meantime, such notation will educate the composer 
to think of orchestral techniques through the medium of a unified system of 
concepts, thereby reducing his associational effort to a minimum. 

The field covered by this system of symbols is as follows: 

(1) orchestral forms (generalities); 

(2) orchestral components (resources); 

(3) orchestral tools (instruments); 

(a) groups; 

(b) families; 

(c) members; 

(d) auxiliary members 

Some of the symbols, such as the last character of the Greek alphabet 
(omega) which is an equivalent of the Latin "o”, are employed to designate the 
final stage of musical synthesis: orchestral form; thus, a symbol of finality is 
employed. 

Other symbols are abbreviated idioms, like "q” for quality and "a" for 
attack. Still other symbols are simplified pictographs, like for gong and ^ 
for tamburin. 

In some cases it was necessary to resort to somewhat more complex symbols. 
Sometimes they are combinations of abbreviated idioms, such as 0 (“H” super- 
imposed upon "O”) for Hammond organ; and sometimes they are combinations 
of idioms and pictographs, as inc^for xylophone, marimba andd^for 
vibraphone, where the pictograph of a bar is combined with the abbreviated 
idioms of X (xylophone), M (marimba) and V (vibraphone) respectively. 

One group of symbols plays a particularly important part in the process of 
unifying the system. This group relates orchestral components (resources) to 
orchestral tools (instruments of execution). It is in this manner that the symbol 
of a simple open tone "O" becomes associated with the flute family, as its basic 
representative. The same concerns “R”, tKe symbol of a single-reed quality, 
which becomes associated with the clarinet family. 

Finally, the general use of horizontal lines added at different levels to basic 
idioms establishes range-register associations. Thus 0> is the flute quality, T7 is 
the highest-sounding member of the flute family (piccolo), 'O' is the basic type 
(grande) and -O- is the lowest-sounding member (contralto). Similarly, the 
violin family is designated by “V for violin, 'V for viola etc. 

1 15751 
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Greater accuracy in designating members of one family is hardly possiUe« 
as the range-rq[i8ter correspondences lor the different families vary. 

Hie nomenclature and symbols of orchestral components are identical with 
that <A instrumental resources (see Theory of Composition, Part One*). For the 
present purpose this group of symbols must naturally be more cmnplete. To 
make it more useful, each group is refuesented in the form of three* and five-unit 
scales. The latter can be extended still further if necessary. 

It may be added that this system of nomenclature and notation is well 
worth studying as, quite apart from its use in this Theory of Orchesbation, it 
has a methoddogical value per se, as the first system capable of deagnating, by 
means of its symbols and numerical coelHcients, any atuation to be encountered 
in the planning and execution of an orchestral composition. 


A. Orchestral Forms (Generalities). 

Musical synthesis results from three operational stages: 

(1.) harmonic forms; 

(2.) instrumental forms; 

(3.) orchestral forms; 

These three stages are interrelated through their density forms. 


Symbols: 

(1) harmonic: 

p -^part, a unit of an assemblage 

S — structure of an assemblage, stratum 

2 — sigma, compound structure 

2 (2) — compound sigma 

p — a neutral unit 

p-^ — a descending directional unit 

p-« — ^an ascending directional unit 

P:;:* — ^a two-direcdonal unit 

S“* — sequent assembU^, stratum 

2~^ — compound sequent assemblage, sigma 

2~^ (2) — compound sequent sigpna 

H — harmony, a group-unit of harmonic continuity, chord 

— sequent harmony, chord progression 


*See p. 1323. 
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(3) InstniniMital: 

a — an attack>unit 

A — an attack-giDup 

I — umuitaneoua instrumental form 

!“♦ — sequent instrumental form 

p — nmultaneous part 

p-* — sequent part 

(3) orchestral: 

p — simultaneous part, simultaneous unit 

p— » — sequent part, sequent unit 

u — simultaneous instrumental group, orchestral group (small omega) 

ur-* — sequent instrumental group, orchestral group 

. Q — simultaneous instrumental combination, orchestra, tutti, (capi- 

tal omega) 

Q~^ — sequent instrumental combination, orchestration, orchestral score 

Density: 

d — density unit 

D — simultaneous density-group 

D”* — sequent density'^jroup 

A — compound density-group 

tr* — sequent compound density-group 

A“'(A“^j — sequent compound delta 
0 — phi, individual rotation-phase 

and in reference to t or T 
^0 and ^(5 in reference to p or P, or d or D 
0 — theta, compound rotation-phase 

Density forms rdating the three stages: 

(a) harmonic density: 

d (H) — simultaneous harmonic density-unit 

d~^ (H) — sequent harmonic density-unit 
D (H) — rimultaneous harmonic density-group 

D“*(H) — sequent harmonic density-group 

A (H) — simultaneous compound harmonic density-group, harmonic 

density 

A^(H) — sequent compound harmonic dendty-group, sequence of har- 
monic density 

likewise: 

d (HT ), d-^ (H-* ), D (H“^ ), D-" (H-' ). A (H- ), A"^ (H“^ 
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(b) instnunentid density 

d (I) — mmultaneous instrumental den(Hty>unit 

d“^ (I) — sequent instrumental dennty>unit 
D (I) — simultaneous instrumental density-group 

D*~^ (I) — sequent instrumental density-group 

A (I) — rimultaneous compound instrumental density-group, instru- 

mental denaty 

ST* (I) — sequent compound instrumental density-group, sequence of in- 
strumental density 


likewise: 

d(I-^), d-(I-^), D(I-^), A(I-^). A-^(l-^). 


(c) orchestral density: 

d (fi) — simultaneous orchestral density-unit 

d~* (0) — sequent orchestral density-unit 
D (0) — simultaneous orchestral density-group 

(Q) — sequent orchestral density-group 
A (0) — simultaneous compound orchestral density-group, orchestral 

density 

(n) — sequent compound orchestral density-group, sequence of or- 
chestral density 


likewise: 

d ( « ), d“^ ( « ), D ( M ), D"^ ( « ), A ( w ), A“* ( « ) 

d d~^ (w~*), D D~* («“^), A A“* {u~*) 

d (0-^), d-^ D D-^ (0“^), A A- {ST*) 

GeneraUtaUon: 

harmonic forms: p, S, 2 

density forms: d, D, A 

instrumental forms: a. A, 1 

orchestral forms: p, < 0 , Q 

dcnnty forms relating the three stages: A (H), A (I), A (fi) 


Musical Synthesis: 

tran^ormation of harmonic 
density into instrumental 
density and, finally, into or- 
chestral density: A (H) — » A (I) — » A (Q) 



NOMENCLATURE AND NOTATION 


1579 


B. Orchestral components (Resources) 

Five orchestral components constitute om^ (0) 

D •'-orchestral density 

V — orchestral volume (loudness) 

Q — tone-quality 

I — instrumental form of orchestration 
A — instrumental form of attack 

Q-D-J-V-i-Q + I+ A 

Scales of units in relation to their groups t 

D * d, 2d, 3d, ... nd; di , dn . dm , ... 

V - V, 2v, 3v, ... nv; vi , vn , vm , ... 

Q * q, 2q, 3q, . . . nq; q^ , qjj , qju , ... 

I » i, 2i, 3i, . . . ni ; ii , in , I'm , ... 

A « a, 2a, 3a, ... na; ai , an , am , ... 

Scales of orchestral components 

(a) Scales of D: 

D = 3d: 


di 

low 

solo 

dii 

medium 

group 

dm 

high 

tutti 

D = 

Sd: 


di 

low 

solo 

dn 

medium-low 

solos 

dm 

medium 

group 

div 

medium-high 

groups 

dv 

high 

tutti 


(b) Scales of V: 

V - 3v: 


VI 

low 

PP 

P 

VII 

medium 

m/ 

m/ 

VIII 

high 

ff 

f 

V * 

VI 

5v: 

low 

PP 


VII 

medium-low 

P 


VIII 

medium 

mf 


VIV 

medium-high 

S 


Vv 

high 

ff 
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(c) Scates of Q: 






Q -3q: 



A.P. 

{AmpUHdes 

PartuUs) 

H.L. 

{fiammomA 

Orga^ 

Lepers) 



low 

O 



open 

% 

medium 

0 

tz=i 

r~n 

stopped 

<1111 

high 

• 



closed 


Q - 

3q; 


A.P. 

H.L. 


qi 

medium-low 

R 



single-reed 

<111 

medium 

0 

1 1 


stopped 

<lni 

medium-high 

RR 



double-reed 

Q - 

Sqr 


A.P. 

H.L. 


'll 

low 

O 



open 

qii 

medium-low 

R 



single-reed 

«liri 

medium 

0 



stopped 


medium-high 

RR 



double-reed 

‘Iv 

high 

• 



closed 

(d) Scales of I: 





I - 

3i: 





il 

low- 


ap 

ap 


ill 

medium 


aS 

anp 


illl 

high 


aX 

aS 


I - 

5i: 





, *1 

low 


ap 



ill 

medium-bw 


anp 



iill 

medium 


aS 



iiv 

medium-high 


anS 



iv 

hig^ 


aZ 
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(•) Scales of A: 


A - 

3a: 



ai 

low 

legatissimo 

l^to 

Sll 

medium 

portamento 

portamento 

Sin 

high 

staccatismmo 

staccato 

A - 

5a: 



Si 

low 

legatissimo 


sii 

medium-low 

legato 


am 

medium 

portamento 


aiv 

medium-high 

staccato 


av 

high 

staccatisnmo 



C. Orchestral Tools (Instruments) 

Groups: 

SB stringed instruments bowed 
SP stringed instruments plucked 

W wood-wind instruments 

B brass-wind instruments 

P percussive instruments 


Families, members, auxiliary members: 
Stringed Instruments: 


(a) Violins: 


■V" violin 

V viola 

violoncello 

IsL double-bass 

o 

• 


open: V ; 

muted: V 

bowing (arco): 

D bowed 
“17 head 

(punta) 


-B- middle 

(media) 


D nut 

(talon) 

bowing in relation to fingerboard: 



P fingerboard (taeto) 


1)) middle 

(media) 


q bridge 

(ponticello) 

plucking, striking, slapping: 



jr plucked 

(pizzicato) 


0 struck 

(col legno) 


X slapped 
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<b) otbier Insmimefits: 


P 

re 

r 

d3 

dH 

6 

A 


piano (grand or upright) 
piano (electronic) 
harp 

guitar (Spanish) 
guitar (electronic) 

mandolin 

balalaika 


Wood-Wind Instruments: 


<a) flutes: 

O piccolo 
grande 
alto 

O basso 

(b) clarinets: 

IT piccolo 
1^ sopranP 
•R- alto 
JL basso 
R contrabasso 

<c> saxophones: 

“W -soprano 
■©■ alto 
tenor 
baritone 
^ bass 


bassethorn 
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(d) double-reed instruments’: 

W oboe 

English hom 
-RR- heckelphone 
J2R. fagotto (bassoon) 

RB contrafagotto (contrabassoon) 


Brass-Wind Instruments: 


(a) horns: 

XT horn (French) 


(b) trumpets: 

piccolo 
XT soprano 
alto 

^ basso 


(c) trombones 

Q trombone 

Q trombone (extra crook: fourth ) 

(d) tuba: 

«Q' tuba (contrabassa) 

Closing: 

o 

O open 

e 

O stopped 
^ muted 
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Organs: 

IJ pipe-organ 


i electronic organ(in general) 

Q Hammond organ 

Electronic Instruments: 

N novachord 
V solovox 

T theremin (space-controlled) 

Percussive Instruments: 

i n bells 

(chimes) 

xylophone cfilts marimba 

vibraphone 

(b) plates: 

gong QO cymbals 

(c> skins: 

kettle-drums snare-drum 

(timpani) 

snare-drum without snares 
^bass-druoi 


O’- orchestra bells 
(glockenspiel) 

wood'blocks 

y f- iron sheets 

(feuilles de Ihs) 

tamburin 


(a) bars: 

C celesta 
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(d) rods and others: 

^ triangle (^castanets ^6. clavis 

(e) auiUiary porcussiTe instruments: 

■ ■ " m drumstick (hard stick) 

...Q soft stick (kettle<drums) 

—e soft stick (gong) 

I s brurii (brushes) 

Human Voices: 


S soprano 

SA mezzo-soprano, mezzo-contralto 
A alto, contralto 

AT altino 

T tenor 
TB baritone 

B bass; B bass-baritone; B basso profundo 



CHAPTER 8. 

INSTRUMENTAL COMBINATION 


TN this age of progressively precipitating mutations of forms, it becomes 
necessary to think in terms of present mutations and of mutations to come. 
One of the attributes of current progress is the plurality of the individual. This 
concept implies versatility of a self-contained unit. While it has been considered 
a virtue for a creative artist to develop one particular style from which he could 
be recognized, it is no longer so — since the composer equipped with a scientific 
method of production (such as is offered by this System of Musical Composition) 
can afford to master a multitude of styles, and be equally proficient in all of them. 
We have accumulated sufficient factual evidence to this effect to substantiate 
this claim. 

In view of this consideration it becomes apparent that a certain style not 
only may become outmoded and obsolete, but the very idea of a composer being 
confined to one style no longer holds true. The character of progress affects not 
only the creators but also their tools. Musical instruments as types become 
outmoded and obsolete not only with regard to their design in general, but also 
with regard to the type of functions they are called upon to perform. It is not 
only important that a new method of sound-production has been discovered 
and put to use, but also that this new method transforms an instrument of a 
certain individual type into a versatile self-contained unit. 

Until very recently the piano was “just a piano”. Now we have an electronic 
piano, an instrument with a versatile functionality. It may be percussive, yet 
it may have a sustained tone; it may sound like a harpsichord and again it may 
sound like an organ. Not only its attack-characteristics become variable, but 
also its tone-qualities. It was formerly impossible to control the tone after a 
stroke of the hammer. This, in the case of an electronic piano, is no longer true. 

Mutations affect not only individual instruments alone, but also the ways 
in which they are selected and combined in an instrumental combination. In 
view of this, hardly any combination can be consider^ standard, as what appears 
to be “standard” today, eventually may become an obsolete model of the vogue 
1942. 

This situation, over which we have no control, requires a broader basis for 
selecting individual instruments (though some of them may be of the plural 
type) and for combining them into groups. 

I1S861 
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A. Quantative and Qualitative Relations between Individual Members 
AND THE Group in an Instrumental Combination. 

1. Quantitative relations of members belonging to an individual timbral group 
or family. 

Members of the flute family are represented either by an individual instru* 
ment or by a pair of identical instruments, in which case the characteristics of 
both members with respect to timbre, intensity, attack-forms and range are 
identical, providing that both members are used in unison or at least in close in- 
tervals. Opening of a harmonic interval destroys correspondences of registers 
and partly of intensities. 

The addition of a third flute, which is usually the piccolo, adds an upper 
octave-coupler which, for practical purposes, has a satisfactory correspondence 
of components with the large flutes. 

In certain rare' cases symphonic and operatic scores include an alto flute 
which, in some instances, alternates with the piccolo. It is important to realize 
that the range of the alto flute is located a fourth or a fifth below the large flute. 
It is in such relations that this instrument corresponds to the large flute. Thus 
the quantitative and the range relations within the flute family may be represented 
as follows: 


FI.; 2F1.: 


~ Picc. 


Picc. 


8 


2 FI.; 

"2 FI.; 

2 FI. 

5 

5 



Alto 

Alto 


Figure 80. Flute family 


Such quantitative relations are quite different in the oboe family* As there 
is no piccolo type of oboe, there are only the following possible combinations: 


Ob.; 2 0b.; 

■2 0b. 

■2 0b. 

5 

8 

5 


E.H. 

B.O. 


2 0b. 

E.H. 

B.O. 


Figure 81. Oboe family 


The clarinet family, on the other hand, besides the lower octave-coupler 
(B.C.) has a special type of diminutive clarinet (in D and in Eb), which is an 
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upper second-or third-coupler. The quantitative relations of this faniily appear 
as follows: 

r Picc. 3 r Picc. 

I 2 Cl.; S 2 CI. 

8 J B.C. 

Figure 82. Clarinet family 

The bassoon family uses only two types at present. In this case there is only 
the basic type and the lower octave-coupler. 

Bssn.; 2 Bssn.; ~ 2 Bssn. 

8 

_ C.B. (Contrabssn.) 

Figure 83. Bassoon family 



Thus we find no identical relations in four families of the wood-wind instru- 
ments, unless the basic types are used alone and only in even quantities. 

The comparative tuning-range characteristics of the wood-wind group ap- 
pear as follows: 


Flutes Oboes Clarinets Bassoons 



Figwre 84. Wood^nd tuning range. 


In the absence of tuning-range correspondences, composers select the quan- 
tity and the type of supplementary instruments at random. In some cases an 
upper octave-coupler is added, in some a lower; in some other cases, the lower 
fifth-coupler is added, without adding any other couplers. More pretentious 
scores include four and even five members belonging to one group so that the 
quantitative relations of types vary greatly. Thus, we see that the quantitative 
relations within the wood-wind group are not based on any definite system of 
correspondences, unless only the banc types are used in equal quantities in each 
family. 

The lack of a system quantitative corre^xMidences is equally as noticeable 
in the group of brass-wind instruments. There are 2, 3 or 4 French horns or- 
dinarily used, in spite of the fact that they have identical tuning-range, they arc 
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ofleii Hsctl 08 mutual octavc*couplcrs. The quantitative and the ranti^ relations 
of the horns appear as follows: 

H.; 2H.; 3 H.; 4H. 

Figure 85. French horn family 


As we are not discussing the use of instruments at present, we shall not in- 
clude horns as mutual octave-couplers. A natural octave-coupler to this group 
is the tuba. It is customary to couple two horns with one tuba because the 
quality of the latter is so dense. 

Trumpets, in their quantitative and tuning-range relations, represent a 
mixture of the flute and the clarinet family. The piccolo coupler is located a 
major second or a minor third above the basic type (as in the clarinets) and the 
lower coupler is an alto type (as in the flutes). 

The quantitative and range relations of trumpets are as follows: 


Tr.; 


2Tr.; 

2Tr. 




3 Tr.; 

3 ^ P»cc. 

5 


Picc. 

L2Tr.: 


Picc. 
L3Tr.; 


Alto 


2Tr. 


Alto 


Figure 86: Trumpet family 


The trombone family consists of identical type-instruments only. Their 
quantities vary but their tuning-range relations are identical, though variable: 

Tromb.; 2Tromb.; 3 Tromb. 

Figure 87. Trombone tuning range 

In the customary type of symphonic scoring, 3 trombones are generally used 
— and ordinarily in association with the tuba as lower octave-coupler of the third 
trombone. 

The comparative tuning-range characteristics of the B.-W. group appear 
as follows; 

Homs 
0 


Trumpets 


[ 


Trombones 

0 


Tuba 

0 


Figure 88. Brass tuning range. 
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These relaticms apparently do not disclose any system. 

Quantitative and tuning-range relations in the string-bow group possess 
their own characteristics. It is customary to join groups of instruments of one 
type for the unison playing of one part. Thus from the composer’s standpoint, 
one flute or one clarinet usually corresponds to a whole group of violins playing 
in unison. Whether such a method is justified is another matter. 

It is customary to arrange the S.-B. instruments into four-part harmonies 
with a coupled bass (octave coupling). Their actual tuning-ranges, however, 
appear as follows: 


1st Vlns. -1- 2nd Vlns. 

Violas 

Cellos 


Figure 89. Slring-bow tuning ranges. 


In actual use, however, 1st Vlns. are frequently placed at some interval with 2nd 
Vlns. Inasmuch as string-bow instruments are of identical design and identical 
sound production, they can be considered to be of one type, though of a different 
tuning-range. 

2. Quantitative relations bOween the different timbral groups or families. 

We shall consider our classification on the basis of single, double, triple, 
etc., participation of each type of instrument in its respective group. 

Coefficients of coupling are not used ordinarily with the lower octave- 
couplers — and very seldom with other couplers. 

In the single combination there is only one representative of each family 
for each tuning-range. The assortment for a single instrumental combination, 
including the three orchestral groups (S., W.-W. and B.-W.) assumes the follow- 


ing form. 



FI. 



Ob. 



Cl. 

Quartet 

Quartet 

Horn 



Tr. 


TTrio 

Tromb. 

Quartet 

8 

Tuba 


LCoilplef 

Vlns. 

- 


Violas 


fTrio 

Cellos 

Quartet 

8 

Basses 


LCoupler 


Figure 90. The single instrumental combination. 
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The second reading is considered because it is commonly used. 


2FL 

2 0b. 

2 Cl. 

2 Bssn. 

2 Horns 
2 Trump. 
2 TromK 
Tuba 
1st Vlns. 
2nd Vlns. 
Violas 
Cellos 
Basses 


Octet 


Septet 


Quintet 


Octet 


r Sextet 
LCoupler 
f Quartet 
Coupler 


I 


Figure 91, The double instrumental combination. 


Here all types appear in two’s, except for the tuba. Of course, the subdivision 
of violas and cellos into two parts each (but not the basses) is also acceptable and 
in some cases is actually used. 


3 FI, (Picc,, Alto) 

3 Ob. (E.H.) 

3 Cl. (Basso, Picc.) 

3 Bssn. (C,-B.) 

3 Horns 

3 Trump. (Alto, Picc.) 
3 Tromb. 

Tuba 

IstVlns. 

2nd Vlns. 

Violas 

Cellos 

Basses 


12 parts 
10 parts 


5 parts 


Figure 92. The triple instrumental combination. 


Here W.-W. may have two or three octave-couplers (C.-F., Cl.-B., FI. Picc.); 
B.-W. may have one or two octave-couplers (Tuba, Horn or Tromb.) S.-B., one 
octave-coupler (Basses). 
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4 FI. (Picc. and Alto) 

4 0b. (E.H. and B.O.) 

4 Ci. (IMcc. and B. Cl. [Bassethom]) 
4 Bean. (Contrafag.) 

4 Horns 

4 Trump. (Alto, Picc.) 

4 Tromb. 

Tuba 

IstVlns. 

2nd Vlns. 

Violas 

Cellos 

Basses 


16 parts 


13 parts 


5 parts 


Figure 93. The quadruple instrutnenial combination. 


Upper and lower octave-couplers can be used as in the previous combination. 

These classified instrumental combinations do not always correspond to the 
actual selections of instruments, which sometimes are a matter of tradition and 
routine, and sometimes the result of a random selection by the composer himself. 
As a result of this, many combinations used during the last century are of the 
intermediate, mixed type. In the latter, some groups contain only one member, 
while other groups consist of two, three and even four members. 

One of the most standardized instrumental combinations of symphonic 
scoring for a large orchestra is as follows: 


FI. Picc. 

FI. I 
FI. II 
Ob. I 
Ob. II 

(E.H.) 

Cl. I 
Cl. II 

(B. Cl.) 

Bssn. I 
Bssn. II 
4 Homs 
Tr. I 
Tr. II 
Tromb. I 
Tromb. II 
Tromb. Ill 
Tuba 
IstVlns. 

2nd Vlns. 
Violas 
Cellos 
Basses 



9 parts 


10 parts 


5 parts 


Figure 94. The standard symphonic condonation. 
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In aoitie cases the English Horn and/or the Bass Clarinet are added to this standard 
combination. Extra players may be requiiied for these instruments but more! 
often the second obdst is left free to play the English Horn as the second clarinet- 
tist plays the Bass Clarinet. 

Radio orchestras are often reduced and modified versions of the symphonic 
combinations. They are by no means standardized. However, certain instru- 
mental combinations are preferred by leading radio stations. We refer to the 
following combination merely as a prevailing one: 

FI. I 

FI. II (Picc.) 

Ob. I 

Ob. II (E.H.) 

Cl. I (Sax) 

Cl. II (Sax) 

B. Cl. (Sax) 

Bssn. 

2 Horns 

3 Trump. 

2 Tromb. 

Violins 
Violas 
Cellos 
Basses 

Figure 95. Radio orchestras. 



Since the development of jazz, doubling on a saxophone has become quite 
customary. In addition to the plural aspects of an individual instrument, per- 
formers begin to develop plurality in mastering several instruments. All ac- 
complished saxophonists are expected to play clarinets of various types, and 
some of them play also the double-reed instruments. 

The distribution of groups in a score has undergone a number of modifi- 
cations. It is somewhat standardized in each type of scoring, but different for 
the different types. 

In symphonic scoring, at present, the parts for the wood-wind instruments 
are written at the top of the score; brass-wind parts appear below these; the per- 
cussive and solo parts (harp, piano, voices) follow; the lowest section is reserved 
for the string parts. The customary distribution is shown in Figure 94. 

It is easy to see tiiat the quantitative diversity of instrumental combinations 
poses a great many problenrs for the orchestrator or the composer. I^nce com- 
Uinations vary, it is not sufficient simply to master any specific combination, 
as is required in the existing academic training. It becomes more and more 
important, as the diversity of instrumental combinations grows, to master the 
principles of this art. 
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3. QmUiaim rdatians of members and groups or families. 

In addition to guanlitcUive diversity, there is a great qualitative diversity 
which is noticeable even in one instrument of a certain type, not to mention the 
different types and» particularly, the different families of instruments. We shall 
now discuss these qualitative rdations which concern correspondences of timbre, 
intensity, atiackforms and pitch-range. 

In the wood-wind group, we find a close timbral similarity between the mem- 
bers of one family. The density of the timbre varies with the individual types, 
the lower instruments being denser than the higher, This, of course, is due to 
the fact that when more partials are within the audil^le range, the resulting 
quality appears denser. Timbral density, as a consequence, decreases in all 
instruments as frequencies increase. 

The following subgroups of the wood-winds arc those that are most homo- 
geneous: 

flutes and clarinets; 
oboes and bassoons; 
clarinets and oboes; 
clarinets and bassoons. 

There is a greater timbral similarity between the two families of the double- 
reeds than between any other combinations. We can establish, for purely meth- 
odotc^ical reasons, a scale of decreasing timbral similarities for combinations of 
wood -wind families by two: 

oboes and bassoons; 
clarinets and bassoons; 
flutes and clarinets; 
clarinets and oboes; 
flutes and bassoons; 
flutes and oboes. 

Timbral characteristics of the brass-wind group are more homogeneous 
than that of the wood-winds. 

Trumpets have at least as much timbral similarity with trombones, as 
oboes with bassoons. In addition to this, it is more common to find several 
brass instruments of one type (like 3 trumpets, 3 trombones, 4 horns), than it 
is to find several wood-wind instruments of one type, except in very large com- 
binations. The French horns used today are all of one type. Their timbral 
characteristics can be considered as corresponding with trumpets and trombones 
to at least the same extent as that of flutes when combined with clarinets. The 
tuba bears a great timbral similarity to horns, but its quality is considerably 
denser. Thus we acquire two naturally blending subgroups: 

trumpets and trombones; 
horns and tuba. 
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The scale of decreamng timbral siinilarities, which is less pronounced in the 
case of brass instruments, appears as follows: 

horns and tuba; 
trumpets and trombones; 
trombones and tuba; 
horns and trombones; 
trumpets and horns; 
trumpets and tuba. 

Of course, in the case of brass-wind instruments, timbral similarities are 
often variable, since they largely depend on execution. As mentioned in the 
description of instruments, trombonists can produce a very mellow tone, which 
remaining rich in the content of its partials, approaches the timbre of a French 
horn. The same is true of trumpets, which can be made to sound like comets. 

Though the individual timbral differences between the different strings of 
one string-bow instrument exist, they are not sufficiently pronounced to pro- 
duce an undesirable timbral heterogeneity. Although the different strings are 
differently tuned in the sense that the degree of the tension in a string varies, 
depending on whether its material is gut, metal, or metal-wrapped gut, these 
different string-bow instruments can be accepted as members of one timbral 
family. 

It follows from this discussion that though there is a relative timbral cor- 
respondence between the various families of one instrumental group, such cor- 
respondence is very remote between the three basic orchestral groups, i.e., the 
strings, the wood-winds and the brass-winds. 

But then such a lack of similarity or correspondence may be very beneficial 
for producing contrasts. It is not only a matter of basic timbral characteristics 
but also of the manner of tone production. In this respect there are really two 
basic groups: the wind instruments and the string instruments. Both groups of 
the wind instruments give closer blends w'ith each other than they give (parti- 
cularly the brass group of higher register) with strings. 

B. Correspondence of Intensities. 

The next problem' to discuss is the correspondence of intensities within 
families, groups and instrumental combinations. 

At this point’we are not interested in the physical aspect of intensities, but 
merely in their basic relations which are conditioned by the various types and 
families of instruments. 

The general characteristic of intensity in the flute family is such that there 
is a gradual increase of intensity in the direction of increasing frequencies and 
a, broader dynamic range available in the middle register. 

In the clarinet family there is an increase of intensity in both frequency- 
directions, with a sufficiently broad dynamic range. The exception is the upper 
part of the chalumeau where the sound is weak and weakening toward the upper 
end of that r^^ister. 
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The oboes must be described apart from the bassoons as these two types of 
double>reeds have different dynamic characteristics. The lower register of oboes 
has naturally increasing dynamics in the direction of decreaung frequencies. 
From the middle range upward the dynamic range is quite flexible, but that 
flexibility gradually disappears in the higher raster which is loud, though the 
sound loses its density. 

Bassoons have a powerful and dynamically flexible low register; they weaken 
gradually toward the higher register, which again becomes fairly strong, though 
lower in density and harsh in quality; this harshness disappears toward the 
upper end of the whole range, where the dynamics are quite narrow in range and 
of a low intensity. 

It is to be remembered that outstanding performers succeed in neutralizing 
the registral differences of dynamics. 

The dynamic correspondence^ of the wood-wind group as a whole appear 
as follows: 


Flute 



Oboe 




Bassoon 



Figure 96 . Dynamic correspondaices qf wood-wiud group 
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There is a greater dynamic correspondence among the different types of 
brass-wind instruments. 

Trumpets have low intenaty in their lower register with a fairly wide dyna- 
mic range in the middle register and a high intensity in the high register. Thus 
the general tendency of the range is increasing intensity in the direction of in- 
crearing frequencies, with a fairly stable middle register and a fairly wide dynamic 
range. 

Trombones grow in natural intensity with the increasing order of natural 
tones. The dynamic range of the middle register is fairly wide and stable. The 
pedal tones are weaker than the rest of the range. 

French horns have the same natural tendency of increasing dynamics in the 
upward pitch direction. It is the upper half of the range that is dynamically most 
flexible. 

The tuba has similar characteristics. Its lower register appears to be re- 
latively loud, but this impression is really due to the high denuty of its tone in 
the lower roister. 

Summing up the dynamic characteristics of the brass-wind instruments, 
we obtain the following group of correspondences: 


Horns 




Trombones 



Tuba 




FtguTt 97. Correspondences of irUensity in brass-wnd group 
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As in the caw of wood-winds, a great deal depoids on the performer’s skill. 

M types ol string-bow instruments have generally corresponding dynamic 
ranges, which give in all rasters the same degrees of intensity and the same 
dynamic range. This statement, of courw, is a amplification of the actual phy- 
acal situation, but it is sufficiently accurate for the purposes of orchestration. 
In practice, the dynamic balances of string parts are often accomplished by wl- 
ecting identical instruments (playing one part) in appropriate quantities. Here, 
however, we are chiefly interested in the correspondences of dynamic character- 
istics and not their equivalence with r^ard to the composition of balances. 

It follows from tlie above discusaon that string-bow instruments dynami- 
cally constitute the most homogeneous group. Strings, in homogeneity of dyna- 
mic correspondences, are followed by the brass-winds; the wood-winds, in this 
respect, occupy the last place. 


C. Correspondence of Attack-Forms. 

Next we shall be concerned with correspondences of attack-forms which 
exist between the different families of one group and among the groups. 

Different families of the wood-winds have different attack characteristics. 
The flutes have legato, portamento and staccato. The latter is of one kind but 
can be obtained in piano and in forte, thus approaching only to some extent the 
distinctly different soft and hard staccato of the double-reeds. Two other special 
forms of attacks are available on the flute: the flutter-tongue (frulato) and the 
multiple tongue (double, triple etc.) The latter are not found in common with 
any other wood-wind instrument. 

Clarinets have a perfect legato, a well-expressed portamento and a good 
soft staccato. The hard staccato is not characteristic of this instrument. It is 
more pronounced on the saxophone. 

Oboes and bassoons have identical attack-characteristics but different mo- 
bility. Oboes are generally slower than bassoons. All double-reeds have an ex- 
cellent legato, a perfect portamento and two distinct forms of staccato: the 
soft and the hard. 

The attack characteristics of the wood-wind ^up may be summarized 
as follows: 

FhUes: legato, portamento, staccato, frulato, multiple tongue 

Qariti^: legato, portamento, ataccato 

Oboes: legato, portamento, soft stacc., hard stacc. 

Bassoons: legato, portamento, soft stacc., hard stacc. 

In the brass-wind group we find the following attack characteristics. 

French horns have an exceflent legato, a perfect portamento and a staccato 
adiidi is closer to soft than to hard. The latter is due to the time period necessary 
for the transmisaon of attack through the long air ctflumn. 
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Attack'forms avdlable on the trumpet are similar to those available on the 
flute; in addition to legato, portamento, and staccato (the trumpets somewhat 
empha^ng the distinction among these forms) trumpets, like flutes, can execute 
muldj^-tonguing and flutter-tongue attacks. 

Trombones offer only the first three of Aese fmms, i.e., l^to, portamento, 
and staccato; the individuality and distinction they bring to these attack-forms 
is analagous to that of the trumpets. 

Attack-forms for tuba resemble those available on the horns. 

In tabular form, attack-forms available from ^e brass and wood-wind 
instruments may be summarized as fdlows: 

Homs: Legato, portamento, ataccato. 

Tviai the same as above: 

Trombones: the same as above except that the subdivision between the soft and hard 
staccato is more pronounced. 

Trumpets: the same as above except that, in addition, multiple-tonguing and flutter- 
tongue,(/rhiii <0 or flattersuuie) are also available. 

Richest of all in attack-forms is the string group, all instruments of which 
afford the same attack-forms. In nearly all cases, each attack-form available 
from the brass and wood-wind instruments is paralleled by more than one attack- 
form available from the strings — it is as if it were a question of two different 
languages, one of which might have but one word for a certain concept, while 
the other would have more than one word in order to describe minor shadings 
of meaning. 

String attack-forms* were classified in the chapter on the violin, the whole 
manifold forming a series that can be arranged into a decreasing scale with respect 
to tone duration: starting with the legato and proceeding through the detached 
(detache, or non-legato), the portamento, spiccato, staccato, martellato, saltando, 
and sometimes the col legno to the pizzicato at the extreme of minimum duration. 
Strings can imitate all the attack-forms available from the brass and wood-wind 
Instruments (although the imitation of the frulato is least exact); certain attack- 
forms available from the strings, on the other hand, cannot be obtained from the 
wind instruments. In establishing correspondences, then, between the attack- 
forms available from the strings on the one hand and the wind instruments on the 
other, the strings will exhibit a greater variety of form and of terminology than 
the wind instruments. It should be useful to establish a table of these corre- 
spondences, listed as t6 general characteristics. 

Legalissimo in general: obtained from the strings (S) wood-wind (W) and brass (B) 
pl.iying very legato. 

Legato: obtained from the S, W and B by producing several notes with the same bow 
or breath. 

Detached (or detach^) available from S, W and B witb a separate attack on every note. 

Portamento: obtainable from S, W and B. 

Staccato (soft): from the S in spiccato^ mezzo-staccato, saltando or col legno; also from 
the W and B. 

Staccato (hard): from the S in staccato, martellato, pizzicato; also from the W and B. 

UuUi^-tongue effects: from the S by measured tremolo in mezzo-etaccato; from the W 
(flute) or B (trumpet) as double, triple or multiple-tonguing. 

Flutter-longue effects: the nearest approximation on the S is obtained from an unmeasured 
tremolo; from the W (flute) by flutter-tonguing or frulato and from the B (trumpet) by frulato. 

Figure 98- Correspondence of attack-forms 


•See p. 1499. 
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D. CORRESPOroENCE OF PiTCH-RaNGES. 

The last f<Min of correspondences to be discussed concerns instrumental 
pitdi-ranges. 

The individual range-characteristics of the different instruments, families 
and groups are the main source of difficulties encountered by the composer, or 
the orchestrator in his work on a score. If all instruments had been designed 
produce the same range (in different zones of the general acoustical range, 
course) and had the same register-distribution characteristics, such difficulties 
would be completely eliminated, and the composer would have felt greater free- 
dom in conceiving an orchestral work. But with present instrumental combina- 
tions, such is not the case. 

To get a clearer picture of ranges, we shall represent them in semitones. 
We shall confine all ranges to the practical limits in which the respective instru- 
ments are used. 

Flutes: 


Alto 

Grande 

Piccolo 



31 

38 

27 



Qarinds: 





Bass 

Alto 

Soprano 

Piccolo 


38 (34) 

34 

39 

39 


Saxophones: 





Bass 

Baritone 

Tenor 

Alto 

Soprano 

30 

30 

30 

30 

30 

Oboes: 





Baritone 

Alto 

Soprano 



27 

28 

31 



Bassoons: 





Coiitrabassoon 

Bassoon 




34 40 


Figure 99. Semitone range of wood-winds 

As we can see, only the saxophones have a balanced assortment of ranges. ' 
No other family gives such a correspondence and there is no definite correspon- 


dence between the families. 
Homs: 

44 

Trumpets: 




Bass 

Alto 

Soprano 

Pi6colo 

25 

25 

32 

30 

Trombones: 




Tenor-Bass 

Tenor-Bass 




(with valve) (without valve) 

3 -f (-l(gap]) -1- 38 3 -f- (-Slgapl) + 34 

Tuba: 

39 


Figure 100. Brass-wind raiiger in semitones 
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As we can see, no obvious correspondences of ranges exist in this group. 

The stringed-bow instrumental group, though homogeneous in other respects, 
is entirely heterc^eneous with r^ard to the instrumental ranges of its members. 



Orchestra 

Solo 

Pizzicato 

Vudins: 

52 

52 

33 

Violas: 

33 

40 

28 

*CeUos: 

40 

47 

40 

Basses: 

(31) 27 

41 

(28) 24 


Figure 101. Range of shringibow group 


It follows from the above three tables that a definite range-correspondence 
is not to be expected when instruments are combined in families .and groups as 
they appear in a standard instrumental score. 

It is particularly important to note the extreme difference between the 
violins and the basses; however, since basses are primarily used as octave-couplers 
to cellos, they have very little range similarity with the latter. 

E. Quantitative and Qualitative Relations Between the Instrumental 
Combination and the Texture of Music. 

1. Quantitative relations 

One of the chief obstacles the composer encounters in translating his music in- 
to orchestral form is the lack of quantitative correspondences between the harmonic 
and the density forms of music, on the one hand, and the instrumental combination, 
on the other. 

In scoring the Mozartian type, where harmony consists of two parts with 
added bass, the problem of quantitative correspondences is very simple. Instru- 
ments of identical type are matched by pairs, thus supplying the two harmonic 
functions. On the other hand, the same pairs, when functioning in the low reg- 
ister, are assigned to represent the harmonic bass. 

Unfortunately this happy situation does not exist in more developed forms 
of orchestral writing. Existing forms of harmony seldom correspond to the se- 
lection of members in a fainily, to combinations of families and groups. Often a 
double instrumental combination is used to represent so-called four-part harmony, 
which, as we know, in actuality is 3p -|- p. Such a harmonic structure basically 
requires a homc^eneous instrumental combination of three with the addition of 
one instrument which is of the same or of a different timbral family from the 
first three. 

My purpose in discussing this matter now is to call the student’s attention 
to tile fact tihat harmonic forms of muac have developed independently of the 
quantitative aspect of instrumental combinations. It is natural for this reason to 
expect all kinds of quantitative discrepancies in translating music into orchestral 
language. From the subjective view of the composer, this discrepancy becomes a 
tmirce td never-ending struggle. The eliminaticm of quantitative discrepancies 
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and the establishment of quantitative correspondences between the harmonic 
and the density forms of music, on the one hand, and the instrumental com* 
tanations, on the o^er, is one of the major tasks of my Theory of Orchestration. 

All such problems in this system are solved by a different methodological 
approach, which in this case is the transkUion of special harmony into a specified 
form general (strata) harmony in correspondence with the selected instrumental 
combination. This methodological approach also allows for the use of new har- 
monic forms, as well as new instrumental combinations. Thus the problem is 
solved both for the orchestration and the orchestral composition. This method 
gives a fully satisfactory solution to all the situations concerned with the balance 
within harmonic groups (i.e., the balance of p’s within S) and between such 
groups (i.e., the balance of S’s within Z). 

2. Qualitative Relations 

Qualkative rdations between the harmonic and the density group, on the 
one hand, and the instrumental combination, on the other, often compel the 
composer to draw his musical texture from the instrumental combination instead 
of from its own components. 

For example, a high density harmonic group which would at its best be 
represented by a homogeneous timbral group, cannot be properly assigned be- 
cause a certain (more or less) standard instrumental combination does not con- 
tain as many members as are necessary in a certain specified timbral group. 

The reverse is true: in some cases there may be more members in a homogene- 
ous timbral group than is required by the status of a harmonic structure and its 
presupposed density. Of course such situations are easily solved by employing 
only some of the members belonging to one timbral family. But suppose this 
situation is more or less prevalent in a given score. Then it would result in an 
unjustified waste of instruments and performers, which just does not agree with 
the universally accepted idea of the economy of resources necessary in artistic 
expression. 

To refer to one of the previous discussions of composition (Theory of 
Composition: Part Two). It is important to estimate the qualitative relations 
between the musical and the orchestral texture. This means that any com- 
position achieves its optimum only under a certain group of corresponding 
conditions, which affect both the musical and the orchestral textures. Otherwise 
it may happen that the selected instrumental combination is not capable of ex- 
prcssiug a certain tonal texture. For example, it may not be possible for the 
French horns to execute a highly mobile fugato even if such timbre is desirable; 
or it may not be possible for a small instrumental combination of monodic in- 
struments of any type to execute a diverafied texture of high harmonic denmty. 

Generally speaking, musical textures and instrumental combinations are 
closely interrelated. And though nearly every piece of munc can be adapted, 
arranged or orchestrated with varying degrees of skill, the optimum of a syndesis 
can be achieved only under a certain specified group of conditions fm* nearly 
every instrumental combination that has been more or less standardiaed. 
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ACOUSTICAL BASIS OF ORCHESTRATION 

The problem before us is to define and describe the material of orchestration. 
But in what terms can such a definition and description be adequately accom- 
plished? Certainly not in terms of violins, clarinets, trumpets and drums. To 
do so would mean to repeat once more the methodological error made by music 
theorists of tiie past. The description of orchestral devices in terms of musical 
instruments leads to the dogmatism of assorted recipes which presuppose a certain 
type of musical texture. If the composer is fortunate enough to apply them to 
just such a texture, he may meet with success. In all other cases he is bound to 
be a failure. Should then the elements of orchestration be described, perhaps, 
in physical terms, i.e., as frequencies, amplitudes, phases, energies, air compres- 
sions, and rarefactions? In a way such a description would be highly accurate. 
Yet it would be erroneous to assume that frequencies, amplitudes and air com- 
pressions constitute the material of orchestration. Such a viewpoint would be 
very one-sided, and description based on it would be insufficient. 

On the receiving end, phasic stimuli produced by instruments encounter a 
metamorphic auditory integrator. This integrator represents the auditory apparatus 
as a whole and is a complex interdependent system. It consists of two receivers 
(ears), transmitters, auditory nerves, and a transformer, the auditory brain- 
center. The response to a stimulus is integrated both quantitatively and selec- 
tively. The neuronic energy of response becomes the psychonic energy of auditory, 
image. The response to stimuli and the process of integration are functional 
operations and, as such, can be described in mathematical terms, i.e., as syn- 
chronization, addition, subtraction, multiplication, etc. But these int^rative 
processes alone do not constitute the material of orchestration either. The audi- 
tory image, whether resulting from phanc stimuli of an excitor or from self- 
stimulation of the auditory brain-center, can be described only in psychological 
terrus of loudness, pitch, quality, etc. This leads us to the conclusion that the 
material of orchestration can be defined only as a group of conditions under which 
an integrated image results from a sonic stimulus subjected to an auditory response. 
This constitutes an interdependent tripartite system, in which the existence of 
one component necessitates the existence of two others. The composer can 
imagine an integrated sonic form, yet he cannot transmit it to the auditor (unless 
telepathically) without sonic stimulus and hearing apparatus. The transmission 
of a sonic form by an instrumental stimulus necesatates the existence of such a 
form and of a hearing apparatus capable of reacting to it. Finally, the hearing 
apparatus itself produces an auditory image out of a sonic form executed by an 
instrument. 

The study of sound and hearing is not complete for the present. Since 
Helmholtz’s work on Tone-Sensations, certain facts have had to be added and 
certain others rectified. Sonre aspects of acoustics require further experimental 
study and verifications. No final clarity has been achieved in the matter of 

(16031 
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subjective and objective. Yet too many processes of importance potain to this 
field. Among them are tiie striking tone, the combination tones, the auditory 
illuMons, etc. Under these circumstances our definitkm, clasnfication and de- 
scription oi the components of an auditcny image, must necessarily lack the 
precisHHi which might have been attained if the physical and the psychological 
study of sound were more complete. Nevertheless, even with what can be offered 
now, the acoustical bams of orchestration can be considered establiriied for any 
practical purpose. Our main achievement is a methodological one. The definition 
of auditory image as a function of phymcal stimulus and the integrative process 
of hearing, with further prc^ess of physical and psychological knowledge, will 
become more accurate and will permit a more adequate description of the material 
of orchestration. The present description of this material and the deductions 
based upon it are true only within the scope of the present knowledge of sound. 

Editors’ Note: 

The original manuscript of the SchiUinger System of Musical Composition 
does not end at this point. But the editors, after consultation with the publiriier, 
deem it wise to terminate at this point because the material that follows is not 
complete and because much of the material on orchestration has already been 
presented by SchiUinger in earlier books. 

In Book I, for example, the application of resultants to Instrumental Forms 
(Chapter 7) foreshadows the procedure for developing scores of unprecedented 
richness and complexity from rhythmic raw material. In Chapter 8, Coordination 
of Time Structures, SchiUinger describes the synchronization of an attack group 
with an instrumental group. In Book VII, Chapter 5, SchiUinger considers the 
composition of a counterpart to a given melody by means of axial correlation — a 
technique indispensable in modem “arranging” and in virtually all good orches- 
tration. 

Book VIII, Instrumental Forms, covers comprehensively one of the most 
important aspects of orchestration. As SchiUinger himself described the purpose 
of this book : “Instrumental forms will mean, so far as this discussion is omcemed, 
a modification of the original melody and/or harmony which renders them fit for 
execution on an instrument . . . Depending on the degree of virtuosity which can 
be expected from angers, instrumental forms may be applied to vocal music as 
weU as orchestral.” An examination of chapter headings in this book quickly 
reveals how basic the material is for orchestration: Chapter 5. Strata of Four 
Parts; Chapter 6. Composition of Instrumental Strata; Chapter 8. The Use ol 
Directional Units In Instrumental Forms of Harmony, etc. 

Book IX, General Theory of Harmony, likewise is conc«Ded with matters 
fundamentally orchestral. “My general theory of harmony,” SchilUi^er writes, 
“denotes the whole manifold ol techniques which enable the composer to write 
directly for groups of instruments or vmces ...” In this book, SchiUinger develops 
two of his most original orchestral techniques: the 2 concept as it relates to ordi^ 
tral strata (Chapters 2, 7) and tiie composition of denmty as it relates to strata 
(Chapter IS). These techniques were laigely responrible for tiie rich and arrest- 
ing arrangements made by SchiUinger students. 
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From SchilUnger’s notes, it is clear that he planned to integrate the ideas of 
BootoVIII and IX in Book XII. Other matters which he planned toconuder and 
had in part written down include: instrumental media for achieving variation of 
true colors forms of attacks (such as durable, abrupt, boundng, oscillating, etc.) 
as they relate to instrumental forms; curvature of a melodic line in instrumental 
performance; and other related material. In addition to Acoustical Basis 0/ 
OrchestratioH, Sqjhillinger had planned to include a section called Theory of Inter- 
pretation. 

As previously stated, the original manuscript contains some of these materials 
in incomplete form. The editors also had before them notes taken by students 
who had studied personally with him. These notes covered various topics in- 
cluded in a table of contents prepared by Schillinger for Book XII. 

For a time the editors and die publisher considered the possibility of re- 
working all of these materials and including them in the present volume. Since 
the major aspects of Schillinger’s theory of orchestration are covered in earlier 
books and in Book XII as it appears here, it was decided to confine the published 
work in its first edition to Schillinger’s manuscript as he had completed it. 

[L.D.-A.S.] 
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(Terms appearing in bold face within a definition are explained 
elsewhere in this glossary and will be found in alphabetical order. 
Students should consult the index in order to discover the pages 
on which terms appear in the text itself.) 


A 


A Symbol ordinarily used for Attack. 

A~^ Symbol for Attack Continuity. 

a Denotes an a axis ; see d\xee. 

a See Attack. 

@ Denotes one of the positions in Quadrant Rotation. 

a ^ b Symbol for Resultant of a and b. See the footnote: Vol. I, p. 4. 

* h Symbol for another Resultant of a and ft, fractioned with symmetry around an axis. 

a, b, c, These letters frequently denote Chordal Functions when the exact name of the func- 
tion need not be specified. 

ABSCISlSA. In the Graphing of music the measurements horizontally, left to right, denoting 
the time dimension. 

A ACCELERATION SERIES. Any series in which there is an increasing or decreasing differential 
between successive pairs of terms. The decreasing series is sometimes known as a Retardjs, 
tion Series. Prime number series, summation series, etc., are ordinarily used for this purpose. 
A positive series may be synchronized with its reverse to produce a Resultant. 

ACOUSTICAL CLARITY. In Orchestration, the result of (a) differentiation of overlapping 
Strata by timbral and/or Attack-Form variety, and (b) proper relationship of Clockwise 
and Counterclockwise positions of strata. 

ACOUSTICAL EQUIVALENTS. Intervals differently named in diatonic nomenclature but con- 
sisting of an identical number of semitones, hence sounding the same. 

ACOUSTICAL PROPERTIES OF INTERVALS. The critical properties are Density and 
Tension, as applied to Harmonic Intervals. See Vol. 1, p. 700. 

ACOUSTICAL RANGE. The range of an instrument as it actually sounds. 

ACOUSTICAL SET. A distribution of tones corresponding exactly or approximately to the 
series of Harmonics. 

ALIEN MEASURE-GROUPING. The grouping of a durational continuity (especially, a Re- 
sultant) by measures consisting of a number of units which does md correspond to any 
generator, or sum or product of generators, used in making the resultant. 

AMPLITUDE. A measure of intensity (loudness) of sound. When a sound wave is graphed, the 
amplitude is the distance between the highest and lowest points of the track of the sound wave, 
and the intensity of the tone is related to this measurement in a'lbgarithmic ratio. 

ANTICIPATED TONE(S). In harmony, a tone of one structure caused to sound before other 
tones of the structure and while tones of the preceding structure are still sounding. 

ANTI-CaLIMAX. Not to be confused with negatm climax; refers to a s^^ment of a composition 
in which the tension or magnitude of a climax is relaxed; see 

ARITHMETICAL MEAN. An average found in the ordinary way by adding a series of num- 
bers, then dividing the total by the number of terms in the series. 

[16061 * 
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ARITHMBTICAL PROGRESSION. A series in which each term is the previous term plus 
some constant number, n. For example, 1, 3, 5, 7, 9 is an arithmetical progression in which 
the constant is 2. 

ASCRIBED MOTION. A type of melodic movement produced by constructing the. melodic 
steps on a graph so that they are outside the Secondiury Axis, that is, so that the secondary 
axis is between the pitch-line and the primary axis. When the steps are constructed inside^ 
the motion is called Inscribed Motion. More strictly, ascribed motion is sine motion; in- 
scribed cosine motion. 

ATTACK. In this system, a very general term meaning both an instance of some musical event 
and the moment in time when the event begins. It is not to be confused with Attack^Form, 
which is an instrumental matter. When one says * ‘three attacks .per measure,” one means 
that there are three events — of whatever kind — occurring in the measure, without specifying 
in exactly what rhythm they occur. The term need not refer always to tonal material ; two 
attacks of Oi would mean ‘‘two instances or occurrences of orchestral group number one,” for 
example. The abbreviation for attack is A or some form of it, often a. Attacks may be 
grouped into Attack-Groups, consisting of various numbers of attacks in series. Such 
attack-groups may further be grouped into Attack Continuity. 

ATTACK CONTINUITY. A Continuity composed of Attack-Groups which are, in turn, 
composed of Attacks. 

ATTACK-FORM. The pattern of tonal material assigned to an instrument: for example, an 
arpeggio is one of many attack-forms for a chord. 

AUTOMATIC CHROMATIC CONTINUITY. Produced by subjecting an initial chord, usual- 
ly in the diatonic system, to a process whereby one or more voices move by semitones in but 
one direction at a time. See Vol. I, p. 544. 

AUXILIARY TONE OR UNIT. A type of Directional Unit consisting of a chordal tone (or 
Neutral Unit) preceded by a tone that is one semitone, or two semitones, or a diatonic step 
removed. Distinguished from other types by the fact that the auxiliary need not belong to 
any pre-set scale or harmonic structure. 

AXES. In genefal, a line of reference. 1. Key-axis: the particular pitch-level representing the 
first tone of the Real Scale in which the music is written. A shift in key-axis involves Modu- 
lation in the modern sense of the term. 2. Primary axes is the pitch-level, not necessarily the 
same as the key-axis, around which a melodic line moves; it is usually the pitch sounded for 
the greatest total duration in the course of a melody; a shift in primary axis involves modula- 
tion in the 16th century sense, or modal modulation. 3. Secondary axis in melody is an axis 
that has a specific direction and that describes the movement of the melodic line: specifically; 
a axis, up from the primary; b, down to the primary; c, up to the primary; and d, down from 
the primary. 4. Balancing axes are those leading toward the primary, that is, the h and c 
axes. 5. Unbalancing axes (a and d) lead away from the primary. 6. Binary axes are simul- 
taneous pairs of secondary axes. 7. Ternary axes are sets of three simultaneous secondary 
axes. 7. Axis o] symmetry is the “center,” or line of reference around which a symmetrical 
structure is constructed. 8. Axis of inversion is the line of reference from which inverted in- 
tervals are reckoned in Inversion. 

AXIAL CSOORDINATION. In melody, the process of composing a continuity of Secondary 
Axes; in counterpoint, the composition of properly interrelated groups of secondary axes 
for two or more Gomdated Mdodies. 

AXIS RELATIONS. In general, the relations between two or more axes of two or more simul- 
taneous parts or Strata in music. Hence it may refer to the relation between melody and 
harmony, or, in counterpoint, to the relations between any pair of correlated melodies; spe- 
cifically: (1) UU, unitonal-unimodal, that is, same key-signature, same mode (displacement) 
to both mekxiies; (2) UP, unkonal-polymo^l, same key-signature, different displacements; 
(3) PU, polytonal-uniniodal, different k^-signatures, same displacements; (4) PP, polytonal- 
polymodal, different key-Mgnatures, differeiR modes. 
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B 

b Denotes one of the secondary axes. See Axes. 

(Q) Denotes a position in Quadrant Rotation. 

B Symbol used for halandHg axis (see Am). 

BALANCING. The process of adding to a Resultant a duration such that, if the generators are 
a and b, the duration added is a (a — b); especially, in Contraction Groups. 

BALANCING AXIS. See Axes. 

BEAT TONES. See Difference Tones. 

BINARY AXES. See Axes. 

BINOMIAL. A group consisting of two elements. 

BLOCK HARMONY. An arranger's term referring to the result of a process in which a melodic 
line is subjected to Coupling at the octave, after which the remaining functions, whatever 
they may be, of a chord — usually S(5) or S(7) with the 13th added — are inserted between the 
extremes of the octave. 

C 

c Denotes one of the secondary axes; see Axes. 

Denotes a position — backwards and upside down — in Quadrant Rotation. ' 

Co Abbreviation for Zero Cyde. 

Co Abbreviation for Cyde of Thirds. 1 Positive C-3 T Negative 

Cs Abbreviation for Cyde of Fifths. I Cydes G~5 | Gydes 

Gt Abbreviation for Cyde of Sevenths. J C-7 J 

CADENCE. A configuration in melody and/or harmony, used very frequently, which has the 
effect of halting or retarding the movement and which, hence, is used to mark ends of divisions 
and subdivisions of form. Melodic: essential form of a melodic cadence is the tone of the Pri- 
mary Axis immediately preceded by the next lower or next higher tone. Harmonic: essential 
form of a harmonic cadence is the key-axis root (Tonic) immediately preceded by the next low- 
er or next higher root in the particular cycle in which the roots are moving; thus, each cycle 
(C|, Cs, etc.), has its own two essential forms of cadence: the root above, or the root below, 
in the particular cycle or, many times, in some cycle foreign to the continuity. Combined 
forms, either for melodic cadences or harmonic cadences, are made of some combination of 
these elements, but with the axial element always last. In cases of so-called half cadence or 
deceptive cadence, an axb other than the normal one is used. 

CANTUS FIRMUS. A term from old contrapuntal theory, now used to designate what is pven 
in a contrapuntal problem, usually reduced to abstract form by noting it in whole notes. 

GF Symbol for Cantus Firmus. 

CHORDAL FUNCnC^ ® In a structure, or chord, each tone may be denoted in relatbn 
to the root by a number — for example, the 3rd by a 3, and so forth. The term function is 
used to denote a 3 or a 5 or some other such interval consistently, and is used espedally 
when Transformatiofis of structure make it important to be able to identify the same in- 
terval in a series in which the positbn of the function may be constantly changing. 

CHROMATIC ALTERATION MODULATION. See Modulation. 

CHROMATIC GROUP. The fundamental group of three chords in C^iromatlc Harmony in 
which the first is diatonb, the second is chromatb, and thejthird is diatonb but not neces- 
sarily diatonb with respect to the key of the first. Shapes of these three are S(5) or S(7) in 
Spodal Harmony, but the second is preferably of S(7) structure. 

CHROMATIC HARMONY. Not to be confused with harmony of some other type that has 
been subjected to Chromatisatioii. The essence of chr^atb harmony is the group 
of three tones chromatically related, expressiUe by X — * y(or: x — xa ~ y). Around 

each tone a Choed is built, a requirement being that the middle chord be of the S<7) dbape. 
Thus the motbn of chords in the continuity is ^ermined by these groups of three. Hie 
same technique may be appibd to two chromatic lines simultaneoudy, to three, or, in ex- 
ceptional cases, to four, llie groups of three may be consecutive or may overlap or may. 
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hi €8tet, be simultiuieoue. The firet and third chords are ordinarily diatonic, althoi^ 
they need not be diatonic ^th respect to the same Pitch-Scale. From this arises harmonic 
Mndi^tloii as a special case of chromatic harmony. 

CffiOtOMATIZATlOK. A process in which all whole steps (two semitones) in a part, whether 
the part is mriodic or harmonic, are broken into two steps of one semitone each by insertion 
of the required chromatic. 

CIRCULAR PERMUTATION. A type of Permutatton produced by displaeing the original 
group one step at a time until the original returns, as when abc is permuted circularly to 
produce hen, cab^ and again abc, 

CLIMAX. This, in terms of any given continuity, is the point* at which the quantities are at 
maxihium magnitude (negative magnitude producing a negaUve climax), no matter what the 
continuity is. Generally, it is the segment or segments in a composition where one or more or 
all contliiiiitlaa reach a maximum magnitude. AUack climax: maximum number of At- 
tadm. Dynamic dimax: maximum volume of tone. Harmonic dimax: maximum number 
of strata and maximum number of parts with maximum permissible Tension. Melodic 
cUmax: maximum in time and in distance of pitch from the primary axis (see Axes). The 
psychotogical effect of the climax is heightened if the maximum magnitude is reached in a 
series of increasing waves,'* each ''wave" being higher than the last but falling back only to 
be succeeded by a greater magnitude until the maximum is reachM (see Reelatance Forms). 
The reverse of Climax so far as this "wave" movement is concerned is Antl-CHmsi. 


CLOCK TIME. Time as measured on the clock, usually in seconda 

CLOCKWISE O Circular motion in the same direction as that of the hands of a clock; used 
to differentiate in Transfonnatloiis those in which, for example, 1-3-5 changes to 3-5-1, 


which is clockwise (as in C ) 
/in 

clockwise (as in k ' 

6V..JV8 


from those in which 1-3-5 changes to 5-1-3, which is counter- 


CLOCKWISE POSITIONS. These are positions of structures resulting from Clockwise trans- 
formations and correspond to so-called open positions of chords. The functions of a positive 
structure are reckoned downwards. 

CLOSED TONE. Timbre characterized by presence of relatively high number of Harmonics. 

COEFFICIENT. A number by which some element in a series (which element may or may not 
be a number) is multiplied. Coefficients of recurrence: a series of coefficients used to control 
the number of times some element in music — a theme, or duration, or interval, or timbre, 
etc. — ^recurs. 

COMBINATION TONES. See Dlffeimitial Tones. 

COMBINED HARMONIC CONTINUITY. A form of harmonic continuity consisting of seg- 
ments of the- various basic types — diatonic, chromatic, syitimetric, diatonic-symmetric — 
the segments being frequently linked in some pattern by other segments. A Hybrid foiti^, 

COMMON CHORD. A terra used in modulatory technique to denote a common-aoff^ chord, 
i.e., a chord the names of the pitches of whkh are the same as the names of the pitches of 
another chord without regard to accidentals. 

COMMON PRODUCT. In rhythm, the number obtained by multiplying two or more numbers 
together, especially when Rosiiltnsits are being derived. 

CINtfMCm UNIT METHCmW MODULATION. See ModiHgtloii. 

GOMPUMENTARY FACTOR. In oslculatii^ Resultants, the number of times a particular 
Oenetator recurs; found by dividing the particular generator into the Common Product 
of aff the generators. 

CCHiPCHJND SIGMA. Two or more SIdmae interrelated by some form of Intenrdl Symmetry. 

OpIQTOURATlON. A general term meaning about the ^me as pattern, but including a timei 
dhu e asi o n ; a sdec ti o n of a spec^ manbmr M epecSAc etements arranged in a i^edffc design. 

CONSTANT B 'imANSFCMIMATlON. A special case of Transformation. The function 
noted by b (usosSy the 3td) remains boestant wUle the othar functions permute. 

CmSTANTSTO^^ In harmony, use the same chordal structure (or S) through 

a ooatmuity. Characteristic of some types of Syaiunetrlc Harmony. 
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CONSTANT TRANSFORMATIONS* A type of Tnmrfoniiatioa of three or more functions, 
according to which one or more functions remain constant (limitod by the total number of 
functions minus 2} while the others permute. 

CONTINUITY. In music, a sequence of elements organized in time, usually of the same kii^. 
For example, harnumie continuity is the sequence of harmontes'considered as a whole; mhes- 
tml continuity is the sequence of Orchestral Groups considered as a whole, dynamic con- 
tinuity is the sequence of degrees of loudness or softness considered as a whole. The princi- 
pal continuities of which a composition is composed are denoted as follows: 

A"^ Attack continuity. Density group continuity. 

T ^ Durational or rhythmic continuity. Q ^ Orchestral group continuity. 

Instrumental attack-form continuity. Dynamic group continuity. 

2r^ Harmonic continuity, complete, or sigma continuity. 

CSONTINUOUS IMITATION. In counterpoint, what is meant by canonic imitation; a ringle 
melody coexisting in two or more different strata of the continuity in different phases and at 
a constant velocity. See p. 778. 

CONTINUUM. A Continuity, but with special emphasis on the concept of the continuity as 
a whole. 

CONTRACTION GROUP. A rhythmic group consisting of two parts, the first of which is the 
resultant of two uniform periodicities with fractioning (r a -j- b) and the second of which 
is the resultant of simple synchronizarion (ra -^ b)> More generally, any complex rhythmic 
group in which movement is from a longer to a shorter duration group, which groups contain 
only durations derived from the same style series. An expansion group consists of the same 
two elements, but with the longer one coming after the shorter one. 

E « ra -f b + ra-f- b « 

GONTRAPUNTALIZED HARMONY. Contrapuntal continuity produced by (a) writing a 
harmonic continuity; (b) controlling the entrance, and dropping out of individual parts by 
various density patterns; (c) subjecting individual parts to various kinds of melodic figura- 
tion. 

CONTRAPUNTAL OSTINATO. Persistent recurrence of a segment of counterpoint accompanied 
in each repetition by some changing set of other musical elements, usually harmonization 
or additional contrapuntal lines. 

OONTRiURY CORRELATION. See Gmrelation. 

GONIHARY MOTION. Simultaneous movement of two or more melodic lines in contrary 
directions. 

CORRELATED MELODIES. Sehillinger’s term for counterpoint, but used in a somewhat 
broader sense including many types of counterpoint not known to classical writers on the 
subject. Two or more melodic lines correlated as to (1) rhythmic continuities^, (2) axial and 
Other melodic characteristics; (3) tonal and modal relations; (4) harmonic relations. 

CORRELATION. There are three main types of correlation of (a) pitch-time ratios in melody; 
(b) density-time displacements in composition of variations of density groups. The three 
types are: paraild when quantities increase simultaneously at the same rate; oblique when one 
series of quantities increases or decreases while the second series remains constant; contrary 
when one series increases in value while the other series decrei^. 

CORRELATION OF PRIMARY AXES. The planning of the interval or intervals separating 
two {Himary axes (see Axes), especially in counterpoint. See Axis Relationa. Vol. I, p. 770. 

COS MOTION. Means cosine moHon; see ^ne Motioii and Ascribed Motion. 

COSINE MOTION. See Ascribed Motfon. 

OCKJNTERCLOGKWISE O See OodEwiee. 

COUNTBRCLOGXWISE POS1TKH4. ^^Oose*’ positions of chords; see OodEwiee position. 

COWTERMECODY. A second mdody written in counterpoint to a given nmlody; an arrange 
^*s terni Utomitspark 

comamsfowr. see Cksnelnted Mdoite. 

CmRnERFOINT TO ground MEIAM^Y. Se^ 
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COUPLING. Adding to any sequence of tones, usually a melodic line, a parallel sequence either at 
some diatonic or absolute interval. DuUonici the particular diatonic scale in use controls the 
exact shape of the interval of coupling, AhsoluUx the interval of coupling is measured in semi- 
tones rather than diatonically and remains constant throughout. Playing a melody in octaves 
in diatonic coupling at the octave. Inward coupling: the coupling lies below the upper parts 
and above the lower. Outward coupling: the couplings are constructed downward from the 
lowest part and upward from the uppermost part. 

CP, S]^mbol ordinarily used for counterpoint or counter melody; occasionally for Common Prod- 
uct. a 

CROSSWISE TRANSFORMATION 4^ Denoted by d4^b; and, as the figure illustrates, 

c 

function a transforms into function c while o transforms into a, the other pair, h and d, 
meantime changing places in the same way. See Transformations. 

CYCLES. These are the Cs, Cs, C7 and their negative counterparts in the system of Diatonic 
Harmony and, by extension, in Symmetric Harmony as well. 


D. 

d Denotes one of the secondary axes; see Axes. 

0 Denotes the fourth position — ^forward and upside down — in Quadrant Rotation. 

A, S, A'^^ See Delta; symbols used in composition of Density. 

D, d Symbols sometimes used in density formulae. 

do Symbol for “zero displacement'* of a Pitch-Scale. See Displacement. The zero displace- 
ment is no displacement at all; di, d 2 , etc., indicate successive displacements. 

di 1. Ordinarily indicates a scale Displacement. 2. Occasionally used in Correlated Melodies 
to indicate a dissonance as part of a pattern. 

DELAYED RESOLUTION. A reduction of tension of a pitch assemblage accomplished, in con- 
trast to direct resolution, with some other assemblage intervening. For example, the direct 
resolution in counterpoint of a 7th may be to a 6th; when a 3rd intervenes between the 7th 
and 6th, the resolution is delayed. 

DELTA. The Greek letter At referring to Density (textural). 

DENSITY. Aside from density in the general sense of Saturation, or of instrumental density 
as a part of Orchestration, the term refers very specifically to the patterns made by the 
Strata actually sounding in music from moment to moment, in relation to the maximum 
number of Strata in the Sigma Continuity. The simplest patterns, or Density Groups, 
are developed into compound density groups (denoted by the Greek letter, delta) and these in 
turn are composed into Density Continuity (denoted by A~^) which, when further com- 
pounded* becomes "the delta of a delta" (analogous to the Sigma of Sigma) denoted by 
A"^ (A“^). A density group or compound may be subjected to phasic rotation by techniques 
which are fully explained in the text. These rotations are symbolized by the Greek letter, phi^ 
or 0. Wh^n compounded, the rotations are symbolized by the Greek letter, theta^ or 0. 
The technique permits utmost control over the texture of orchestral sounds Essentially, it is 
the Displacement technique applied co two dimensions rather than one. 

DENSITY OF INTERVAL. A quality similar to sonority measured roughly by the average 
number of tones sounding per octave of total range. 

DIAD. A structure in harmony of but two parts. 

DIATONIC. Used as an adjective, it denotes that the Pitch-units in question all correspond 
to those in some one Diatonic Scale. 

DIATONIC HARMONY. In general, any harmony all the pitch units of which are members 
of, at any one time, the same Diatonic Scale. Specifically, one of thc^ main types of 
which Special Harmony is composed. This is a type of harmony in which both the pro- 
gressions of chords and the structures of the chords themselves are derived from the first 
Expansion of whatever scale is in use (Ei). But the term refers not alone to the seven-tone 
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•ciJet in general ute, but aleo to icales (usually primitive scales) of fewer than seven tones. 
Rod maommd in diatonic harmony takes place la positive (reckon dow nward) or negative 
(reckon upward) cycles, the cycles being: C« (**cyde of the third**), downward by diatmiic 
thirds; C§, downward by diatmic fifths; C 7 , downward by diatonic seventl^— which is the 
same as upward by diatonic seconds, of course. Negative forms of these cycles are measured 
upward iitttead of downward. Selection of these Cycles, and the proportions and pattern in 
which they are used infiuence profoundly the harmonic style of the resulting music. Terminal 
roots in t^ cycles constitute Gadences. Strudures or chord shapes are selected from the £1 
of the scale so that the intch-units conform to the given scale, whatever it may be. Voice- 
leading is effected by Transformadofu and DouWngs, with occasional use of special 
preHKt Groups of ChMwds. 

DlATOraC INTERVAL. An interval denoted conventionally-~«s a rscoad, or dwrd, etc, — ^the 
number of semitones in it being determined by the particular scale in effect at the time. 

DIATONIC NOMENCLATURE. Naming of intervals as unisons, seconds, thirds, etc., in the 
Conventbnal way. See Symmetric Nomenclature. 

DIATONIC SCALE. A Pitch-Scale with the following characteristics: (1) it has but one Tonic;. 
(2) its range is not more than one octave, as a scale; (3) no pitch-name (A, B, C, D, etc.) is 
used more than once in the scale; (4) the scale may have any one set of accidentals in its Real 
Signature at a time. The conventional form is that of the seven-tone major or minor scale; 
but the definition also includes (a) scales of fewer than seven tones conforming to the require- 
ments given above; (b) modal scales that conform to the requirements. 

DIATONIC-SYMMETRIC HARMONY. A Hybrid form, in which the Roots move in the 
Cydea of Diatonic Harmony but the chordal structures, as in Symmetric Harmony, 
follow a pattern independent of the diatonic system, being chosen usually for their particu- 
lar sonorities. Schillinger calls this harmony Type II and bases it on chord structures em- 
ploying variants of the diatonic triad 4 -(- 3 — ^t^t is, 3 +4 (minor), 4 + 4 (augmented) 
and 3+3 (diminidied). 

DIFFERENCE TONES. See Differential Tones. 

DIFFERENTIAL TONES. Tones produced by a pair of tones sounding together. The Fre- 
quency of a differential tone is equal to the frequency of the higher tone of the pair minus 
the frequency of the lower tone. 

DIRECTIONAL UNIT. A group of tones attached to and including a Neutral Unit in General 
Harmony. A neutral unit is a chordal tone of a structure. The directional unit always has 
the neutral unit as a member and must consist of at least one other tone. This other tone is 
either a semitone, or two semitones, or a diatonic step removed from the neutral unit — and 
any additional tones in the directional unit must either lead into the neutral unit or into 
some other tone which itself is a leading tone. Using these directional units sequently, the 
requirement is that the neutral unit or chordal tone be sounded last. Directional upits in vari- 
ous forms constitute the general form of all melodic figuration and, indeed, of melody itself. 
What is important about them, so far as style is concerned, is the answers to these ques- 
tions: (1) which neutral units are equipped with directionals? (2) what is the interval or 
intervallic pattern of the directional unit? (3) in what direction (upward or downward) are 
they constructed? 

DISPLACEMENT. The process of forming new groups by rearranging (permuting) the elements 
of the original group one (fiace at a time, as when edefg becomes defgc. Each element is shifted 
one place to the left, and the leftmost element b shifted to the extreme right. In thb case 
^9 ft t would be indicated by do, and called aero dlaplacemeiit, while d, e, f, g, a would, 
be indicated by di, called first displacement, Di^dacement scales of the natural major scab 
on G ybld the various soiled ecclesiastic moc^. 

DISSONANT INTERVALS. In classical theory, the dbtonb unison, octave, fifth, nxth and 
third (sometimes the fourth, especially when occurring in inner voices or when supported by 
a third below it) are regarded as consonant; all other intervab are regarded as di ss on a n t. 
For these older concepts, however, Schillinger substitutes the notkm of tension of interval; 
substitutes the notion of reduction qf tension for the classical concept of resdution*, requikes 
reduction only of such intervab as are acoustically of higgler t en s ion than the diatonic thM; 
and points out that co n ve nt ionally conoonant intervab become d is s on a n t in low register and 
thM oonvei^ooaEy dissonant intervab bsctmt acoustically consonant in fatgh teg^ster. 
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KSmiBUnVE CUBE. See DtotributWe Power*. 

MSPlWBUnVB INVOLUTION GROUP. Groups of numbers consisting of a polynomial 
raised to some power and arranged distributively. See Distributive Powers. 

DISTRIBUTIVE POWERS. A series of values derived by raising any polynomial to any power 
but keeping it in distributive form. For example, the fion-distributive square of 5 H* 2. is 
25, but the distributive square is 9 + 6 + 6 + 4. The binomial o + b, squared is 
normally a* + 2ab + b*, but distribuHvdy it is aa + ab + ba + bb. Distributive 
powers are used frequently by Schillinger as a means of controlling durations and other char- 
acteristics of music. 

DISTRIBUTIVE SQUARE. See Distributive Powers. 

DOUBLE PARALLEL CHROMATICS. One variety of Chromatic Harmony. 

DOUBLING. When a Chordal Function appears twice in the same Chord, it is said to be 
Doubled. Not to be confused with Coupling. 

DURABILITY OF TONE. In Orchestration, the characteristic of the tone that depends 
essentially on its duration, judged according to a Scale the extremes of which are legafisAmo 
and staccaUssimo, 

DURATION. Extent in time, measured chronologically in Clock Time and musically in the 
time- values of notes; measured on a Graph by extension along the Abscissa. 

DURATIONAL CONTINUITY. A Continuity composed of Durational Groups. 

DURATION GROUP. A group of one or more durations in time. 

DYNAMIC CONTINUITY. A Continuity composed of Dsmamic Groups. 

DYNAMIC GROUP. A group of degrees of volume, such as pp-mf-ppp, 

'DYNAMIC MARKS. Marks such as pp^ mf^ etc. Schillinger stresses that the^ marks now give 
directions to the performers, whereas in Beethoven's time they indicated the dynamics as 
experienced by the listener. 

DYNAMICS. In orchestration, the adjustment of other factors to the desire for loudness or 
softness of tone. Schillinger differentiates between volume of tone as measured logarith- 
mically by Amplitude, and the psychological effect of loudness which can be created by 
multiplicity of Strata and the resulting large number of upper Harmonica. 


E. 

Eo Symbol for a Pitch-Scale in ''zero expansion," i. e., the scale cannot be contracted in the 
given system of tuning. £i, Es, etc., ordinarily indicate further Expanaiona of a scale. 
See Tonal Expansion; also Vol. I, p. 133. These same abbreviations are used occasionally 
for various Expoaitiona in Thematic Continuity. 

ECCLESIASTICAL MODES. A system of denoting various diatonic scales worked out in 
mediaeval times on the basis of a misunderstanding of the much earlier Greek modal system. 
For both the Greek and the Ecclesiastical system, Schillinger substitutes the general pro- 
cedure of Diaidacement, so that no matter what scale is used (denoted do, or "zero dis- 
^ placement") the successive displacements or modes (denoted di, da, etc.) may be readily 
derived and controlled. 

ELEMENT. In a Series or Sequent Group, the single items of which the series or group is 
made, whatever may be the nature of these items, whether numeral or musical or both. 

EQUAL TEMPERAMENT. A tuning s^tem (developed by Andreas Werckmeister in 1691) 
according to which the octave is divided into t2 pitches by relating the frequencies of each 
(Htch to a logarithmic series consisting of the twelfth root of 2, 2 ) which 2 is successively 

raised to the zero power, first power, square, cube, fourth’power and so on up to the 12th 
power. Remaining pitches are derived by octave duplication. See pp. 146, 101 and 102. 

EXPANSION. Eo, Ei, Es, etc., denote a segment of music, especially a IHtch-Scale, subjected to 
Goometiicnl Projectioti so that the pitch is increased by some constant factor, the results 
being interpreted either exactly or tonally (diatonically). Sec Geometrical Projecttone 
and Tonid Expaualofi. 

EXPANSION GROUP. See Gontractioa Group. 

EXPOSITION. Essentially, a Thematic Group, or "setting forth" of a Thematic Unit; used 
especially in contrapuntal forms. Schillii^^ tends to substitute Thematic Group for this 
term in the latter portion of his manuscript. 
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FORMS OF RESISTANCE. See Redfttftnce Forma. 

FRACTIONING. The process of splitting a Duration into fragments, usually in proportion to 
some polynomial of the Styla Series. 

FRAGMENTATION. In composition of thematic continuity, the use of a selected fragment of 
the total theme in order to shorten the duration of a particular thematic group. 

FREQUENCY. In acoustics, the rate of vibration of a vibrating medium; expressed in terms of 
vibrations per second. 

FRULATO. Flutter-tonguing. 

FUNCTION. See Chordal Function. 

FUNDAMENTAL HARMONY SCALE. See Harmony Scale, Fundamental. 

FUNDAMENTAL TONE. In acoustics, the pitch produced by vibration of the whole of the> 
vibrating medium, in contrast to Harmonics produced by vibrations of segments of the 
medium. 


G. 

G6 In Diatonic Harmony a special Group of Chords used as a unit. See p. 415. 

G-f- A special Group of Chords used as a unit. See p. 427. 

GENERAL HARMONY. Schillinger’s term for his technology for the development of Pitch- 
Assemblages and for organization of these into sequent groups. It is a technology embracing 
all the tonal material of musical — tontU^ as distinct from temporal (rhythmic) or instrumental 
material. A pitch-assemblage is any set of Pitch-Units or tones taken together; it means 
what is meant by chords except that (1) a pitch-assemblage frequently includes a great many 
more tones than are found in the chords of conventional harmony. (2) the arrangement of 
these tones need not correspond to the conventional structures built on diatonic thirds. 
The tones of a pitch-assemblage may sound sequently — one after the other — as well as simul- 
taneously. The complete harmonic continuity is denoted by 2*^ (to read, **sigma contin- 
uity''). It is made up of a series of individual pitch-assemblages, each denoted by the Greek 
letter, sigma, . Each sigma is, in turn, composed of a number of substructures or strata, 
each denoted by S, and each S consists of one or more units (usually called parts, denoted 
P)' The significant factors are; (1) the movement of the root tones of each stratum; 
(2) the pattern of intervals by which the various tones of each stratum are grouped around the 
root; (3) the spacing of strata; (4) the Transformations to which strata are subjected; and, 
finally, (5) the presence or absence of Directional Units within each stratum. Special as- 
pects of general harmony are discussed under Special Harmony and under other subheadings 
in this glossary. 

GENERATOR. A pattern of durations (usually a monomial) used in combination with another 
pattern to produce a new durational pattern, known as a Resultant. More simply, a series 
of sounds, notes or attacks of given duration. 

GEOMETRICAL MUTATIONS. See Geometrical Projections. 

GEOMETRICAL PROJECTIONS. A fundamental technique for variation. Any theme may 
be subjected to Quadrant Rotation to produce four forms: the original; the original back- 
ward in time; the original upside down as to pitch and backward in time; and the original 
upside down as to pitch and forward in time. The pitch may be multiplied by some factor, 
such as 2, 3, 4, etc.; resulting in Expstnsion. The reverse process results in Contraction; 
but often this cannot be realized in our tuning system. Durations may also be increased or 

contracted When the process of pitch expansion is done exactly, that is, with a graph 

divided into semitones, the results are called geometrical*, when it is done diatonically, that is, 
with a graph divided according to some diatonic scale, the results are called tonal. The special 
forms resulting from these processes are thus: Geometrical Expanaion, Geometrical G<m« 
traction, Tonal Expanaion, Tonal Contraction, Quadrant Rotation. Temporal con- 
traction and expansion are terms for operations on the time dimension as noted above. 

GRAPH. A means of representing music by denoting the pitch of each tone according to the 
di^anoe measured vertically and the duration of. each tone by the distance measured hori- 
aontaEy. Paper ruled in small squares is usually used. Graphing may be (and preferably 
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should be) nbsoluUt that is, pitches should be measured in semitones in the 12*tone system; 
but it mi^ be done diatonically, that is, having each pitch-line represent a tone of a Diatonic 
Scale. 

GRAFIIING. Specifically, notation of music in graph form, with the ordinate (up-down co« 
ordinate) representing pitch and the abscissa (left-right coordinate) representing time. 

GROUND BASS. See Oetlnato. 

GROU!G> MELODY. See Ostinato. 

GROUP. Used in the usual sense, except that it should be kept in mind that a group may consist 
of but one element and even, under some circumstances, of zero elements. 

GROUP OP CHORDS. In Diatonic Harmony and occasionally in Symmetric. Harmony, 
a group is a pre-set sequence of chords handled outside the prevailing system of cycles. They 
reoresent progressions influenced strongly by contrapuntal considerations. See page 415 if. 


H. 

H Symbol used ordinarily for a harmonic structure, or chord. 

H“^ Symbol used for Harmonic Continuity. 

HARMONIC. Used to refer to tonal materials in their mathematical connotation, i.e., pertaining 
to simple ratios. Not to be confused with ''harmony^' in its musical connotation, i.e., simul- 
taneous pitch-assemblages varied in sequence. 

HARMONIC CONTINUITY. A series of sequent PitjobrAsicmblaltes arranged after each 
other in time in a certain order. Denoted either as or, more fundamentally, as 

HARMONIC CORRELATION. See Correlation of Primary Axes. 

HARMONIC INTERVALS. Two tones sounding simultaneously, in contrast to Melodic In-* 
tervale. 

HARMONIC PROGRESSION. The pattern in which Pitch-AssemblaHes (GHords) follow 
one another, controlled especially by the pattern of roots; see General Harmony. 

HARMONICS. Subcomponents of a sound wave, often called Partials, resulting from physical 
factors which convert a.simple sound wave (or Sine wave) into a wave of more complex form. 
In music the term is used ordinarily to refer to one or more members of the Natural Har- 
monic Series in relation to a particular Fundamental Tone, and, in orcli^tration, to 
ton^ produced by stringed and certain other instruments. 

HARMONIZATION OF HARMONY. A process by which, to a given harmonic continuity, 
one or more additional haYmonic continuities are developed. 

HARMONY. In the composition of music, the science of Pitch- Assemblages treated both 
individually (one by one) and in sequent groups (one after another). The foundation of 
Schillinger’s harmony is General Harmony, which is the technology of all possible systems 
of harmony. A special variety of General Harmony is the kind of harmony usually (but 
not exclusively) found in Western music. Special Harmony in turn consists of four main 
types: Diatonic Harmony; Diatonic-Symmetric Harmony; Symmetric Harmony; 
and Chromatic Harmony. 

HARMONY SCALE, FUNDAMENTAL. The £i (first Expansion) of any scale in h position 
as to Quadrant Inversion; from this are derived the various cyclic forms of root progression. 
If Eo is c-<i-s-/-g-o-6-c, then Ei is c-f-g-h-d-/-o-c, and Ei (fi) is c-o-/-5-d-g-e-c. 

HARMONY, TYPES OF. Schillinger classifies harmony by types as follows: Type I. Dia- 
tonic; Type II. Diatonic-Symmetric; Type III. Symmetric; Type IV. Chromatic. 

HETEROGENEITY. Characteristic of Groups when the timbres in a single group are different, 
in contrast to Homogeneity. 

HEXAD. A chord of six tones. 

HOMOGENEITY. A characteristic of Groups of timbres when the timbres are similar, in 
contrast to Heterogeneity. 

HYBRID. A term used to denote mixtures of type, as in hybrid rhythmic style (a mixture of groups 
deriving from more than one style-series); hybrid harmonic continuity (a mixture of more 
than one type of harmonic continuity). Hybrid S-part harmony ordinarily consists of normal 
4-part harmony to which an extra stratum (of one part; Sp « 1) has b^n added. 

HYBRID HARMONIC CONTINUITY. Continuity compo^ of more than one main type 
of harmoiHC oontmuity; as in the mixture of diatonic and chromatic, for example. 
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L 

i Abbreviation for interviU. 

I Abbreviation ordinarily used for Inatn imenta l Group. 

IDENTICAL MOnriFS. One of three methods of melodic Modulatiott; a melodic pattern 
in one key is followed by the same pattern in the new key. 

IDENTITY OF INTERVAL METHOD. A means of deriving from a given Pttch*8cnle one 
or more additional scales that possess the same intonational characteristics; the intervals of 
the original scale are permuted so that all appear in the derivative scale but in a different 
order. 

IDENTITY OF PITCH-UNITS METHOD. A method of deriving additional a.id related 
Pitch-Scales from a given scale. Some or all of the pitch-units of the given scale are used, 
but in different sequence. DisplacementB (**modes'^) of scales, for example, have the same 
pitch-units as the scales from which they are derived, but in a different order. 

INDIRECT MODULATION. Any type of sequence in which the ultimate Kpy-Axis is reached 
by way of one or more intermediate keys in some fashion other than that by which the inter- 
mediate keys represent a one-by-one accumulation of flats or sharps. The one-by-one move- 
ment toward a ^^sharp'* key is along the pattern, C-G-D-A-£-B-F#-C#-G#, and there 
is a similar pattern, in fifths downward, rather than upward, for '‘flat’’ keys. Any modula- 
tory movement that departs from this pattern is called indirect. 

INDIRECT RESOLUTION. See Delayed Resolution. 

INSTRUMENTAL FORM. Schillinger never uses this term to indicate what is commonly 
known as '^musical form,*’ but rather to suggest the modification of a tonal continuity by 
various sequences of attack for actual performance on an instrument. It is a factor of great 
importance in composition. See Attack-Form. 

INTERFERENCE. A phenomenon observed in all fields of wave motion — sound, light, radio. 
It refers to the crossing or synchronization of two waves which results in a third wave that 
is the summation of the two. Schillinger uses the term to refer to the combination of two 
continuously repeating sounds of different durations. The Theory of Rhythm (Book I) is 

based on this phenomenon Interference is also used by Schillinger in another sense. 

When two or more groups of elements consisting of nonidentical numbers of terms are com- 
bined by pairing, the two do not **come out even,** so that the process must be repeated a 
number of times until the two terminate together. This is the fundamental form of inter- 
ference and may be applied on many levels in music. 

INTERLUDE. Although Schillinger occasionally uses this term in the conventional way to in- 
dicate a **bridge*’ or ’’passage" connecting two Expotitioiia of a Thamatlc Unit, he prefers 
to treat all segments, no matter how episodic, as Thematic Groups. 

INTERVAL SYMMETRY. Used of Strata or Sigmae, this term means that two or more 
strata or sigmae are separated as to pitch level so that the pattern of intervals determining 
the degree of separation is symmetrical, 

INTONATION. Schillinger regards the fundamental material of musk as being essentially tesi- 
poral, (that is, consisting of time elements), or tonal (that is dealing with frequencksor pitches). 
Intonation or ’’intonat tonal*’ are used throughout the text to refer to the pitches and pitch 
material in contrast to the temporal or durational material. 

INTONATIONAL MODIFICATION. A generalized description of the several techniques of 
producing variations based bn changes in the Pitch-Units of a Thematic Unit, igtedfikally 
permutation of pitch-units; modal traniqx)eition or other scale modification by change of 
accidentals in Real Signatures; Tonal Expansions, Quadrant Rotation and Geometrical 
Projections in general; development of Directional Units; change in range of Tension in 
relation between harmony and melody, or Reharmonteation. 

INVARIANT OF INVI^RSION. In inversions (see Geometrical Projections), especially of 
chords, the element (tone) which does imt change — ^i. e., the axis around which inversion ' 
takes place. 

INVERSION. See Quadnuit RotXtott,Geou i tik«l Pro|ecttooe and TwmJ lawnw i n . 
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KBY-AXK. See Asm. 


K. 


U 

LBAMMGTma. A tone whicli inevitably moves to an adjacent tone, especially to a Tpnlc, 
a primary axis (see Axea), or a Neutral Unit. See p. 1169. 

LINEAR GOMPOSmON. Assembly of Pitch-Units and Durations into a Melody by the 
axial method, usually by Graphing. 

LCKSARTTilM. A mathematical term referring to the Power to which a certain constant base 
must be raised to produce a given number. 

LOGARTTHMIG RELATION. Interrelation between two series corresponding to the inter- 
relation between the series of cardinal numbers and their logarithms. 

M. 

M Symbol used ordinarily for a melodic form, or Sectional Scale. Also used occasionally to 
indicate a major tetrackord. 

Ml M, meaning melody , is used with subscript numerals when more than one melody is in question, 

as in Gorrelated Melodies. 

mi, mi Abbreviations for two minor tetrachord forms. 

MAJOR GENERATOR. In the making of Resultant rhythms, the larger of two generators. 

MANIFOLD. A set of elements which is itself the result of selection and from which further 
selection can be made; the manifold determines the limitations on musical material of some 
kind. 

MEAN, ARITHMETICAL. See Arithmetical Mean. 

MELODIC FIGURATION. A process by which a Harmonic Continuity is converted into 
continuity having some characteristics of counterpoint but less highly organiased; used by 
Schillinger in contrast to Melodixation. The technique consists of subjecting one or more 
parts of the continuity to alteration by means of Directional Unite developed for each 
Neutral Unit. The elements of melodic figuration may be classified according to 1) di- 
rection (ascending, descending), 2) chordal function (1-13), 3) adherence to scale, and 4) 
number of elements employed simultaneously. 

MELOblG INTERVAL. Two tones considered as sounding one after the other. 

MELODIC PATTERN. Specifically in Schillinger's system, the pattern of secondary axes (see 
Axes) in melody without special regard to the pitch and time dimensions; denoted by MP. 

MKLODIZATION. Construction of a melodic continuity in correlation with a given harmonic 
continuity. 

MELCMOY. A special case of a Pitch-Scale possessing a higher degree of organization, especially 
a primary axis and a number of secondary axes (see Axea) arranged with a view to Climax 
and with a view to certain general forms of Trajectorial Motion. Melodies may differ as 
to the degree of organization introduced into them; they may take complex forms related 
to the patterns used for Thmnatic Continuity. 

MINOR GENERATOR. In the synchronization of two generators (usually two uniform period- 
icities), the generator of lower numerical value. 

M<M>AL TRANSPOSITION. Alteration of the mode (or scale displacement), effected prac- 
tically by changing the Real Signature. 

MODERNliKD PRIMITIVE. An Original Primitive scale subjected to development by a tech- 
nique that converts the span of the original scale into a span for a symmetrical, harmonic scale. 

MOblWlED RECURRENCE GROUP. In composition of thematic sequences, a sequence in 
which some one polynomial group recurs but with the elements of the polynomial subjected 
to permutations in each recurrence. 

MODULATION. A general process for shift of primary and/or key-axes (see Axaa). Melodic 
modulation affects the melodic line only and may involve only a change or DIapIncamaiit of 
mode. Harmonicmodulationinvolvesashiftof key axis and of Real Signature. The general 
p ftwe i s is called configurational modulation, aiming at neutralizatbn of the prevums key 
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afidettablithinentofthenew;itUk«ipracticaHorm in three general methods: (1) Gommoii 
Unit Method, emphasis of tones common to the two keys; (2) Chromatle mothod, singling 
out the tones not in common and chromatic alteration of these; (3) Id e n tic al Motif 
Method, soundii^ of a conspicuous motif in one key and then in the second key, uniting the 
two by the common motif. In harmony the method takes practical form in {!) chromatic 
modulations, discussed as a variety of Chromatic Harmony; and (2) symmetrical modu- 
lati<ms. Choice of key-axis is determined by pattern; see Indirect Modblatlona. 

MONOMIAL. A group consisting of but one element. 

MONOMIAL PERIODICITY. A series composed of a repetition of the same (Monmnial) 
number, applied usually to Durationa. 

MONQTHEMATIC. A composition with but a single Thematic Unit. 


N. 

NATURAL HARMONIC SERIES. This is the set of overtones or partials produced by a single 
tone, the original tone (or fundamental) being included in the series as the first term. 

NEGATIVE CYCLES. The standard cycles of diatonic harmony, but measured in an upward 
direction rather than downward. See Cycles. 

NEGATIVE FORMS OF STRUCTURES. A chord reckoned downward instead of upward. 
In harmony of negative cycles, negative forms are used; they derive from positive-cycle 
harmony in the b (backward) quadrant inversion. See Negative Cycles. 

NEUTRAL MELODIC FIGURAllON. Melodic figuration achieved without regard to any 
pre-set melodic forms, but rather developed by selection of devices used in any combination. 
A term used in contrast to liiematic Melodic Figuration. 

NEUTRAL UNIT. A chordal tone in a Structure in General Harmony. 

NOMOGRAPH Y. Any scientific system of recording natural phenomena; in particular, graphic 
notation of music. 

O. 

(u Symbol for Omega (small). Q Symbol for Omega (capital). 

OBLIQUE CORRELATION. See Correlation. 

OCTAVE DUPLICATION. Derivation of one pitish from another so that the derived pitch is 
distant by one or more octaves from the initial pitch. 

OMEGA. The Greek letter used in its capital and small forms to designate orchestral groups and 
orchestral thematic units. 

OPEN POSITION. A structure is said to be in closed position when the numbers of its functions 
when read downward proceed in a counter clockwise direction; any other distribution of these 
functions, especially in a clockwise direction, is called an open position. Extra-open position 
means that there is room for two such intermediate functions. 

OPEN TONE. A timbral description, denoting a tone characterized by a very small quantity 
of partials, ideally with no partials at all. 

ORCHESTRAL CONTINUITY. A Continuity formed of one or more sequent Orchestral 
Groups. 

ORCHESTRAL GROUP. A group of timbres in orchestration, selected (a) with regard to 
Homogeneity or Heterogeneity; and (b) with regard to one or more of these three factors: 
1, a type of a Timbre; 2, Dynamics: 3, DurabUity of tone. 

ORCHEfinTRATION. In music, the science of individual characteristics of sound-producing in- 
struments and ways of combining them; specifically, in this system, the science of composing 
Orchestral Continuity and correlating it with the other ^ntinuides of which music is 
made. Subject to the limits of what is practically possible for the instruments used, Orches- 
tral Groups are formed in various combinations or forvarious purposes. These are assem- 
bled ifito the continuity. 

ORDER. A practical term referring to the way one thing comes after another, but difficult to 
define rigidly. Higher order refers to a process of any kind which is perfomied on the results 
of another process of the same kind; for examine, squaring a square, or grouping a group, is a 
k^her order optntum, ^ 
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ORIHNATE. In Gfmph, th« measurement vertically, up and down, denoting pitch in music. 
ORGAN POINT. See Pednl Point. 

ORIGINAL PRIMITIVS. A term denoting a Pltch-Scnle or scales used in some type of primi- 
tive music, the scale being in its original form (usually of fewer than seven pitches) but being 
objected, for purposes of contemporary music, to adjustment to equal temperament tuning. 

08T1NAT0. Persistent repetition of a group of any kind, while other musical components changf^ ; 
usually, a mdodic osUnato (repeated melody with changing harmonic continuities), a contra- 
puntal osHnato (repeated contrapuntal continuity i.e., a repeated melody combined with 
changing countermelodies), a harmonic osUnato (repeated configuration of successive chords, 
variously melodised) or a rhythmic ostinaio (repeated durational group). 


P 


^ See Phi. 

p Symbol ordinarily used for part, either in orchestration or in harmony. 

P Abbreviation occasionally for Pennutatton. 

P. A. Abbreviation for primary axis; see Axes. 

PARALLEL CHROMATICS. See Chrommtic Harmony. 

PARALLEL CORRELATION. See Contrary Correlation. 

PART. In harmony, a specific layer in the harmony, such as the ''second from the bottom", 
"third from the bottom," etc. A part (p) is an element of a Stratum in General Harmony, 
and also an element in instrumental continuity. 

PARTIALS, See Harmonics. 

PART-MELODIZATION. Use of one or more parts of one or more strata in general harmony, 
as a source of melodic shapes. 

PASSING TONES. Chromatic passing-tones are the result of inserting a half-step movement into 
a Melodic Interral originally of a whole step; diatonic passing tones are tones inserted into 
an interval of a third or more, and converting the interval into seconds. All passing tones, 
whether diatonic or chromatic, are special forms of Directional Units. 

PEDAL POINT. Used by Schillinger for the most part in the conventional sense, but with special 
observations as to location in the thematic continuity, use in producing Climax, and means 
of determining what structures are permissible for use in a pedal point. 

pentad. A chord of five tones. 

PENTANOMIAL. A group consisting of five elements. 

PERIODICITY. The continuous repetition of notes, sounds, or attacks. Uniform periodicity 
means that the groups of attacks are of identical duration. Such groups may include one or 
more terms. When they include only one term — a series of quarter notes, eighth notes, etc., 
then we have monomial periodicity. Uniform periodicity may, however, involve groups of 
more than one term. 

PERMUTATION. The process of rearranging the members of a group as to sequence. General 
permutations (or logical permutations) are exhaustive, that is, they involve every possible 
arrangement that can be made. Circular permutations constitute a special set within the 
general diet involving clockwi^ or counterclockwise patterns of alteration; see Circular Per- 
mutations. Permutation is a fundamental process (applied to Pitch-Units, intervals, 
chordal structum, durations, or any element) for development of groups. 

PHASIC ROTATION () () O O- In the composition of densities, a process for 
variation by displacement of any given group, the displacement taking place along the time- 
axis, or along the density axis, or both. 

Piy ^ The Greek letter used to refer to phasic rotation; see Density. 

PITCH. The '^highness" or "lowness" of a tone as measured by its Frequency. "Concert a" 
today is 440.6 per second. 

PITCH-AGGREGATIONS. See Pitch-AssemMages. 

PITCH-NAME. The name of k pitch in alphabetical terminology (A, B, C, etc). 
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PITGH-SGALSS* A sequence of pitch*units in order of tncretsing or decmainf frequency of 
pitch. Schilttnger*s classihcation of scales is in four groups. Cr^Om: Scales with one tmk 
and not more than Ohe octave in rang^. Group Two: SgoIm with one tonic and more one 
octave in range; they are obtained by Eipansions of scales in the first group. Group Tkm: 
Scales of more than one tonic and of not more than one octave in range. Scales are symmet* 
ricaU containing equal number of semitones between tonics. Group Pour: Scales of more 
than one tonic, and more than one octave in range ; these scdes are symmetrical. In the most 
generalised form, scales of groups one and two ace regarded as special cases of symmetrical 
scales in which the points of symmetry are one or more octaves apart. Groups tlu^ and four 
are further classified according to the number of tonics. 

PITCH-TIME RATIO. In melody, the ratio between the maximum pitch to which a secondary 
axis (see Axes) rises or falls, and the time it takes the axis to reach this point. See also Con* 
Unry Gorrelntloii. 

PITCH-UNIT. A Pitch or tone; any one of the tones that go to make up a Manifold of pitches, 
usually determined first by a Tuning System and then by Pitch-Scale. 

FLOTT^ MELODY. A melody constructed by the graphing (or plotting) method: one or 
more primary axes are located; groups of secondary axes are devdoped to the primary axis 
or axes; a rhythm is constructed; the rhythm is superimposed on the secondary axes, the re- 
sult being interpreted in terms of a selected scale or of a given harmonic continuity. 

POLYMODAL. In describing interrelations of two melodic lines, this term indicates that the 
two are not in the same mode or displacement. See Unimodal. 

POLYNOMIAL. A group consisting of more than one efement. 

POLYTHEMATIG. A composition with more than one ThOmadc Unit. 

POLYTONAL. In describing interrelations of two or more melodic lines, this term indicates 
that the Real Key of each line is different. Note that Schillinger^s concept of PolyUnuU is 
somewhat different from the conventional use of the term to describe music in which different 
keys are used simultaneously. 

POWER. The result of multiplying a number by itself a designated number of times. A Moro 
power of any number is the number, 1. Tho first power of a number is the number itself. A 
nogaUve power is the power of the number divided into the int^r, I. In Schillinger's system, 
powers are almost always used as Dtotrilnitive Powers. 

POWER SERIES. A Series in which the terms are successive Powers of some constant number. 

PP, PU. See Axis Relattons. 

PRESELECTION. Same as Selection, but with emphasis on the fact that the decisions are 
made some time in advance of actual composition. See Pre-Set. 

PRE-SET. This adjective, of considerable importance in Schillinger’s system, means that the 
characteristics of some factor in a musical continuity are determined in advance of actual 
composition, the ''settings'* being chosen according to specific desired effects. 

PRIMARY AXIS. See Axes. 

PRIME NUMBER SERIES. A series composed of cardinal numbers which are divisible with- 
out remainder only by the integer 1 and themselves. 

PRIMITIVE. See Original Primitive, Stylised Primitive, Modernised Primidve. 

PROGRESSION. See Harmonic Progression. 

PROGRESSIVE SYMMETRY. AformofThmaatic Sequence in which the successive groups 
first "grow" by the addition of mm and more themes, then "decline" by the subtraction 
of more and more themes, the whole being arranged symmetrically. 

PYRAMIDS. An arrangers' term denoting an orchestral arpeggio^ each tone of which, once 
sounded, b sustained— the whole being produced by successive entrances of instruments on 
various chordal tones. 


0 

Q Symbol ordinarily used for quality in construction of Quality Scalm. 
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QUADRANT ROTATION. Once music has been reduced to grai^ form, the original graph 
(denoted as (§)) wtH produce three addttkmal forms. These are: the original backward in 
time; ® the original backward in time and upside down as to pitch; 0 the original forward 
in time but upside down in pitdi. In this process the intervals are calculated exactly in semi- 
tones and th^ are reckon^ from some specific tone selected as the Axis Of Inveraioii. 
When the tnt«*vals are calcnlated in the diatonic manner, the result is Tonal Inversion. 

QUADRUPLE PARALLEL CHROMATICSS. Special form used in Chromatic Harmony. 

QUANTITATIVE SCALE. A scale developed from a chromatic (or occasionally symmetric) 
harmonic continuity, the scale consisting of a selected set of pitch units occurring in the 
continuity. It is enough that tones selected be frequent enough to afford a good choice in 
melodisation; this means that in some cases a tone appearing frequently may be omitted in 
onter to simpify the scale finally chosen.This is also a technique^ for diatonic melodisation 
of chromatic harmonic continuity. 

R. 

r Symbol for Rasultant. 

R Abbreviation for single-reed tone in Ordiaatmtioa. 

RR Abbreviation for double-reed tone in Orcheftmtioii. 

RANGE OF TENSION. In melodization of harmony or in harmonization of melody, the maxi- 
mum variation permitted in Tentioii. Minimum tension is present so far as this relation is 
concerned when the melodic tone is a tone also present in the harmony. The range of tension 
may be Piw-Set as a means of controlling the harmonic style of the music. 

REAL SCALE. See Real Sifinature. 

REAL SIGNATURE. In conventional music notation, all signatures used are those associated 
with major diatonic scales, and these constitute the key-signatures as they appear on the 
staves. When scales other than major or natural minor are used, however, the written notes 
acquire a uniform set of accidentals which, if arranged in signature form, would constitute 
the real stpuUun, A melody written in harmonic minor starting on c, for example, has a con- 
ventional signature of three flats (as forEb major) but has a real signature consisting of Eb, 
and Ab ofdy. There is no reason, except convention, for not making the real signature function 
as the actual signature on the staff — and, indeed, a very few composers sometimes do this. 
Real signatures may have both flats and sharps. See page 123. 

RECTIFICATION. 1). Chromatic alteration of a chordal tone in chromatic harmony made 
necessary by the chromatic alteration of some other tone. The neceMty arises from the need 
to avoid major seconds or augmented thirds (perfect fourths). The tone that has been recti- 
fied is not required to resolve, by a further semitone, in contrast to the requirement for the 
tone originally modified. 2). In rhythmic treatment of harmonic continuity, rectification 
refers to that point in time where all voices finally arrive together at the points required by 
the new chord,after various movements of voices and mixtures of adjacent chords resulting 
from different rhythms in the several parts have occurred. 

RESISTANCE FORMS. Melodic or harmonic (stratum) motion that corresponds to the in- 
creases and decreases of movement characteristic of a specific force overcoming a specific 
resistance. Ordinarily, some type of Rotary Movement. 

RESOLUTION OF DISSONANCES. In Schillinger’s generalized contrapuntal technique, the 
practice of dividing intervals into hard-and-fast classes labelled *^consonance’' and ‘disson- 
ance** is abandoned in favor of a graded classification according to tension. With this he 
introduced the principle of “reseflutkm** of high-tension intervals by reduction of tension. 
Unless intentionally dissonant counterpoint is desired, intervals of a tension higher than the 
thirds need only to have their tensions reduced, not necessarily in the classical manner. But 
for production of counterpoint of the classical type, various additional procedures are to be 
followed, the set of fmeedures depending on the period-style of counterpoint desired. The 
main criteria are (1) judgments at various periods in musical history as to what intervals 
nqmn resolution; (2) judgments as to the period of time in which the resolution must be 
aooomplished; (3) jud g me nts «s to what movements of paits constitute an acceptable reso- 
lution. 

RESOLUTION W DiTOWALS, See Rneeiiitim of Dtoeofumcee. 
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RESULTANT. In Rliydimt the pattern of l>imitiei» that results when two or more 

Idtiea (usually but not always Monomial) are SynclirofilsoS. The periodicities are caUad 
ienerators. 

RESULTANT OF ACCELERATION. A special form of Resultant in which an Acceleration 
Serlea is synchronised with itself backwards. 

RHYTHM. The organisation in time of the durations involved in music. In Schtllinger’s system, 
rhythm refers not only to what is ordinarily called rhythm, that is, the division of time 
within a single measure or small group of measures (Fractional Rhjrthm), but also to the 
way in whkh the measures themselves are organised into groups (Factorial Rliytlim). 
According to the fradianal technique, a single duration of time of any length is subdivided 
btncmially (into two parts), trinomially (into three parts), or polynomially (into a. parts) 
seeding to one or more Style*-Seiles. The results of this subdivision, or fraetbning, are 
the rhythm. The results may be subjected to factorial technique, by which a group of 
durations is developed into larger groups. Such results may be distributed in a number of 
ways over a number of simultaneous instrumental parts. Every aspect of music is, in 

Schillinger's system, controlled fundamenally by his rhythmic techniques Schillinger 

does not restrict the concept of rhythm to time and the durations of attacks. He deals also 
with 1). instrumental rhythm — the pattern according to which instruments enter and leave 
an ensemble; 2). intonational rhythm — ^the pattern of pitches in a phrase; and 3). har- 
monic rhythm — the pattern of harmonic groups in a sequence. 

RHYTHM OF CHORD-PROGRESSION. The pattern that consists, one after the other, of 
the durations in which each successive chord or pitch-assemblage is being sounded, simul- 
taneously or sequently. Practically, the rhythm of changes in the pitch of the root. 

ROOT (ROOT TONE). The particular tone from which ail other tones of a Pitch-Assemblage 
or Pltch-Sc:ale are derived and/or reckoned. Used of a Pitch-Scale, it refers always to the 
Real Key. 

ROTATION. See Quadrant Rotation. 

ROTARY MOVEMENT. Movement of a melody or a stratum circulating above and below an 
Axid which, when graphed, produces a wave-like curve. May be based on simple circular or 
Sine forms, or on spirab of various sorts,, mainly those representing some Summation 
Series. 

RUBATO. An alteration in the durations of tones, ordinarily accompibhed by the perform^ in 
deviation from the written notation. Regarded by Schillinger as best denoted in actual no- 
tation, and as best accomplished by introducing a standard unit of deviation, by which unit 
a balanced binomial may be unbabneed, or an unbalanced binomial may be balanced. 


S. 

Z See fittgmn. 

S($). A structure (chord) corresponding to the normal triad of conventional dbtonic harmony. 
Si (5) b the major triad (a major third topped by a minor third, or, in Symmetric No- 
tation, 4 + 3); Ss(5), minor triad; Ss(5), augmented triad; S4(5), diminished triad. 

S(7). This denotes a seventh-chord shape. In Special Hpnnony the specific v.o-ietieb, correlated 
with their normal terminology and intervals (reading upward in semitones), are: S(7)i or 
Si(7), major seventh, 4-'3-4; S(7)t, minor seventh, 3-4-3; S(7)t, large seventh, <4-3-3; 5(7)4, 
smaU seventh, 3-3-4; S{i)i, diminished seventh, 3-3-3; S(7)e, augmented I, 4-4-3; S(7)7, aug- 
mented II, 3-^. 

Sp. To be read, *btratum equab (or consists of) one part." 

S2p. A stratum consisting of two parts. 

SATURATION. The degree of concentration of some element in a given continuity. Complete^ 
saturation refers to presence of the element in maximum possible quantity. Temporal satur-' 
ation refers specifically to concentration of an element in time. See Temporal Sfetufatioa. 

SATURATKM OF WAVE. The degrw to whkh Harmcmica are present, taken along with 
their intensities, in characterising Ttmlire. 
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SCALE. As used by Schillinger, scale does not necessarily refer to Pitch^Scale, but rather to 
any scalewise arrangement of elements according to increase or decrease in some character- 
istic, as, for example, a quality scale in orchestration — in which timbral elements are arranged 
according to increase of some timbral characteristic, such as closed tone. 

SCALE FAMILIES.. See Pitch-Scalea. 

SCALE OF TENSION. Tenaloii as measured in . harmony by the distance of the Functioii 
representing the melodic tone from the functions in the harmony on a scale 1-3-5-7-9-11-13 
&c. For a 1-3-5 chord, for example, lowest tension is 1-3-5, as functions jin the melody; next 
higher are the adjacent functions, 7 and 13; with 9 next higher and 11 highest of all. Different 
ranges of tension result in different melodic styles. 

SCORED INTERFERENCES. See Interference. 

SECONDARY AXIS. See Axes. 

SECTIONAL SCALE. A Pitch-Scale built in the symmetric fashion by selecting a number of 
Tonics that symmetrically split one or more octaves, then attaching to each such tonic an 
identical intervalic pattern of semitones and/or whole tones or larger intervals so that no 
pattern overlaps the next higher tonic. 

SELECTION. Used in the usual sense of the word, but denoting the act in composition of music 
by which the composer, confronted by all possible choices arranged in a systematic way, 
•decides which particular resources he will use. In a selective continuity of any kind, for 
example, certain elements are chosen deliberately by reason of their effects and are combined 
in proportions that correspond to the relative emphasis the composer wishes to give them. 

SELECTIVE. See Selection. 

SELECTIVE CYCLIC CONTINUITY. Harmonic continuity in which certain cycles are chosen 
and used in selected quantities in order to produce continuity of desired characteristics; used 
in contrast to non-selective or casual continuity, in which the “selection^^ is made literally 
from chord to chord, as in older music (16th century) which is, as to cycle, in general non- 
selective. 

SELECTIVE SYSTEM. Music is composed by successive steps of selection, that is to say, from 
the total manifold of all possible frequencies, certain frequencies are selected to comprise the 
manifold known as the tuning system; then, from the tuning system itself, certain pitch- 
units are sdected to form a scale; and from the scale, certain other selections are made. Schil- 
linger refers particularly to two types of selective systems — primary and secondary. The 
primary system is a given system of tuning while the secondary system is a scale or 
melody within the primary or tuning system. 

SEMANTIC. Used by ^hillinger to refer simply to meaning, and not necessarily to the evolution 
of meaning. 

SEQUENCE. A group or set of elements arranged and considered with special regard to the 
order in which they come after each other, and usually without regard to the Durations 
attached to each. 

SEQUENT GROUP. A group of elements that occur one after the other in time. 

SERIES. A group of quantities, one after the other; or a group of any elements consecutively; 
usually each element is related in some constant way to the other elements. 

SIGMA. The Greek letter (2J) used essentially to denote a large structure, as distinct from 
smaller structures (usually of not more than four tones or Neutral Units) in General Har- 
mony. The sigma is the same as some Tonal Expansion (or, sometimes, Geometrical 
Expansion) of a Pitbh-Scale. Ordinarily, the Ei (either tonal or geometric, depending on 
the type of harmony) of a diatonic scale is used. 

SIGMA CONTINUITY. Denoted by (Z*^). A sequent group of sigmae, used to denote the 
full tonal score and frequently to denote the patterns in which instrumental Attsick-Forms 
are grouped. 

SIGMAE. Plural form of Sigma. 

SIGMA FAMILIES. Dqpoted by Z (13), these are sigmae which consbt of a root, 3rd, 5th, 7th, 
9th, llth, and 13th, the thirds involved being of all possible shapesk The result of various 
pattemif^ of intervals is a sems of different sigmae, each of which may become the source 
of a ootitplete hamxmtc style through applicatbn of the techniques of Goneral Harmony. 
SIGMA CMP SIGMA. See Gompoun4 Sigma, Z (Z). 
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SIMPLE HAMiONIG MOTION. Melodic mottcm correi^ioiMKiig to tlie simple haitncmic 
Series (as used mathematkany), or, practicaliy, scalewsse motioii. 

SIN MOTION. Sin is the conventional abbreviation for the mathematical ratio, sine. In the 
SchHlInger System, sin meiion is the same as Ascribed Motion. Used in contrast ta eas 
matien, meaning cosine motion, which is the same as Inscribed Motion. 

SINK. A mathematical ratio used in analysis of soundwaves and other types of cyclic motion. 
See She Motion. 

SPECIAL HARMONY. The harmony assodated with most of Western music, based on the £i 
of those scales which use all seven Pitch«Nnines with but one set of acd^tals at a time. 
Schillinger uses this term, in contrast to General Harmony, to denote a narrow range of 
harmonic techniques oniesponding to ^'classical'* harmonic practice, but with considerable 
amplification of the range of device. His General Harmony includes SfOdal Harmony 
as ode type, and it, in turn, embraces Diatonic Harmony, DIatonic-Symmetric Harmony 
Symmetric Harmony and* Chromatic Harmony. 

SPEED. The number of Attacks in relation to total time; specifically, the number of basic time 
units, t, contained in the total duration. 

SPLIT UNITS. In rhythm, the result of dividing a single duration by some divisor; extended 
to a technique by which the selection of units to be split is controlled by permutation or by 
coefficients of recurrence. 

STATISTICAL SCALE. See Quantitative Scale. 

STOPPED TONE. In Orchestration, Quality Scales or Tlmbral Scales, one of three general 
timbre intermediate between Open and Cloeed Tone. 

STRATA. Plural form of Stratum. 

STRATA HARMONY. A term meaning harmonic continuity in which a large number of parts 
are grouped into Strata and handled accordingly. See General Harmony. 

iSTRATUM. One of the elements in General Harmony (or strata harmony, as it is frequently 
called), A stratum consists of one or more Neutral Units (rarely more than four, however), 
each neutral unit being a tone. From one or more of these neutnd units, Directional Units 
may be developed. The pattern of neutral units within a single stratum is denoted in relation 
to the root of the stratum itself. 

STRUCTURE. In general, any pattern of elements, organised either in pitch or in time, or both. 
Specifically, when denoted by S, a Pitch-Assomblags or chord consisting of Neutral Units 
and sometimes Directional Units, with empharis on the exact shape (pattern of intervals) 
binding together the Neutral Units. One or more such structures (whi^ are, of course, the 
equivalent in General Harmony of Strata) constitute a Sigma. 

STYLE. In the Schillinger system, the style of a composition is the result of the individual 
styles of the component continuities, the main factors beii^ inUanaiioiuil style, controlled 
by Pitch-Scale and its expansions into SIgmae; and Umporal style, or Rhythm, controlled 
by Style Series. But many other aspects are also factors in the' final style, especially those 
connected with General Harmony. 

STYLE SERIES. This is a series which functions, in the Schillinger system, as the source of all 
families of temporal or rhythmic style, and consists of the following: 

n 1’ i» f ’ f f • • * • * f 

It may be compressed into simply: * 

h h h h h h i f 

The denominators control Fractional Rhythm; the numerators, Factorial Rhythm. The 
manner in which generation of a family of Ihiratloiml Groups talms place k the following: a 
Monomial, such as 4 (for | series), k split asymmetricaHy (or 3-1) by the smallest unit' of 
deviation the number affords; it k then synchronised with itselj[run backward (i. e., 3-1 k 
synchronised with 1-3) to produce a trinonuid (1-2-1). All permutattons of the trinomial are 
combhMd to product a new polynomial Qn thk cam, l-l-l-l). The terms the new poly- 
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nomid (up to the point where uniformity ie reached) are again permuted and “interfeied"-^ 
and ao on. The resulting durational groups constitute the raw material of the style. The 
nunterators function as multiplicands in making larger continuities. SchUlinger tends to 
use the term Ume-serUs of this process when it controls details of larger form, reserving the 
term ttyb^striti for fractional rhythms. 

STYLIZED PRIMITIVE. An Original PrimltiTe scale developed according to techniques 
that are essentially diatonic. 

SUETRACIYON TONES. See Differential Tones. 

SUMMATION SERIES. Any series of numbers in which the third and all subsequent terms are 
the total of the two immediately preceding terms; or, by extmsion, the total of any pre-set 
number of immediately preceding terms. First summation- series-. 1, 2, 3, S, 8, 13, 21 etc. 
Seeond summation series: 1, 3, 4, 7, 11, 18 etc. Also known as Fibonacci Series. 

SYMMETRICAL NOMENCLATURE. Naming of intervals by the number of semitones, rather 
than as seconds, thirds, etc. That is to say, what by symmetric nomenclature is a 5 would be 
a 4 (perfM 4) in diatonic nohwiiclature. 

SYMMETRIC HARMONIZATION. Harmonization of one or more melodies, the resulting har- 
monic continuity being of the symmetric type. 

SYhilliEIRIC HARMONY. A system of harmony in which the roots of the chords move by 
patterns outside the diatonic system and computed in semitones; more specifically, a variety 
of the above in which the roots move in typical patterns,Jhe patterns being: movement 
by semitones, denoted as *^2 ; by whole steps, denoted as *>1^2 *. by minor thirds (3 semitones), 
denoted as ^2 ** by major thirds (4 semitones, denoted as ; by augmented fourths (6 esmi- 
tones), denoted as Movement of the root by an octave or unison is also technically a 
symmetric movement under the most generalized form. With the root moving as describ^, 
the specific tonal, structures or chords are pre-set without relation either to any diatonic scale 
or to the tonal material of the pattern of roots, the chord forms being chosen usually for their 
acoustical sonority. Transformatioiu C*voice leading'*) take place by permutation. 

SYMMfilMC ROOTS. Patterns of root movement in Symmetric Harmony. 

SYMMETRIC SCALES. Pitch-Scales, frequently of more than one octave in range, formed 
by a senes of Tonics arranged symmstrically to which tonics are added one or more ad- 
ditional tones in a standard, pre-set interval relation. Schillinger describes two types of 
symmetric scales: Group III: range of less than one octave and containing equal nuniber of 
semitones (2, 3, 4, 6) between tones; Group IV : range of more than one octave and contain- 
ing equal number of semitones (8, 9, 10, 11) between tones 

SYMMETRY. A characteristic appertaining to any pattern, requiring that the whole pattern 
be susceptible to reversal without the pattern being thereby changed. 

SYNCHIRONIZATION. The process of making two series (usually Durational Groups) 
occupy the same period of time; performed by reducing each to a common denominator. 
tntMsreiioe results unless the series are identical. 


T. 


T. Symbol ordinarily used for time. Occasionally a symbol for Tonic. 

0. See Theta. 

T. See Tsu. 

T • ^ . Sjrmbol used for Durational Continuity,* or sequent group of durations. 

TAUvThe Greek letter (Y), used tc denote a unit of deviation in the notation of durations, 
especially in calculating Rubato, Fermata, minor changes in tempo, etc. 

TEMPORAL ORGANIZATION. The organization of all details of a composition or section 
thereof in time; in particular, the organization of factorial and fractional continuities; 
see lUiytlim. 
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'reMPORAL SATURATION, See $fttunitloi& in general. In the SchllHnger Syitem, in- 
creaung temporal eaturation is achieved by having more and more Tlmiiiatlc Ghnips in a 
given continuity. Thie eometimes involves contrapuntal arrangements of the groups of the 
type known as stretto in older counterpoint, in which the thematic group has not yet cmne 
to an end before Another thematic group (usually the same as the first) begins. 

TENSION. The degree of dissonance (1) in a Harmonic Interval, or (2) between melody and 
harmony. The latter varies as to Range of Teneion, which nvty be set narrowly or br^ly, 
and as to degree of tension, itself, which may be kept high — around the 7, 9, 11 functums — 
or low‘-*arottnd the 1, 3, 5. The harmonic aspects of tension derive from the simpler intervallic 
aspects. 

TERNARY AXES. See Axes. 

TETRAD. A structure in harmony of four parts. 

THEMATIC CONTINUITY. A sequence of Thematic Groups, organized in some pattern: 
direct recurrence, modified recurrence, symmetrical recurrence, etc. It controls the funda- 
mental musical form of the composition as well as the emphasis given to various types of 
Thematic Units. 

THEMATIC GROUP. A Thematic Unit existing in one of its potential forms in a specific 
period of time. 

THEMATIC MELODIC FIGURATION. A process for melodic figuration of harmony whereby 
pre-set melodic forms are introduced into the successive chords of the given harmonic con- 
tinuity. 

THEMATIC SEQUENCE. A Thematic Continuity, but with special emphasis on the serial 
order in which Thematic Groups, follow one another, and without regard to the durations 
attached to each. 

THEMATIC UNIT. A configuration of elements in music chosen for its susceptibility to tem- 
poral and intonational modification. It may or may not be composed exclusively of tonal 
elements; it may also consist of Density or Orchestral groups; or of any other element in 
music. It may be rhythmic, melodic, harmonic, or contrapuntal. It may consist of some 
combination of elements, in which case it will have one element as a major component, 
around which the other elements (minor components) are organized. It is the basic ingredi- 
ent of Thematic Groups. 

THEME. In a composition, a Thematic Group in which the Thematic Unit is exhibited at 
its maximum duration in time; a subject. 

THETA. The Greek letter referring to a compound rotation group in Density, and in general, 
to a Density Ck>nti(huity with emphasis on phasic rotation. 

TIMBRAL. The adjective refers to timbre, 

TIMBRE. The quality or *^color’’ of tone resulting from the interaction of all frequencies 
and intensities constituting a sound wave. 

TONAL EXPANSION. Expansion carried out in terms of a specific diatonic scale. Contrast 
with the result of carrying out the same Expansion process geometrically, i.e., measuring in 
semitones rather than in diatonic intervals. Various degrees of expansion are denoted as £i 
(**fir8t expansion''), £s ("second expansion"), etc,, especially when referring to expansions 
of diatonic scales. The first expansion is obtained through circular permutation over one pitch- 
unit of the original scale; the second expansion, over two pitch-units; etc. 

TONAL INVERSION. A process for variation proceeding in much the same way as that used 
in Quadrant Rotation, except that the intervals are calculated diatonically rather than 
absolutely, so that the result — in contrast to the result of some of the quadrant rotations — 
is adjusted to the key of the original. 

TONE SYMBOLS. O See Open Tone. # See Closed Tme. 0 See Stopped Tone. 

TCMSS OF THE DIFFERENCE. See Differential Tones. 

TONIC. The first tone of a Pitch-Scale and, occasionally by extension, the first tone or root 
of a sipna. Tvto-Umk sy^em\ a system of ntch-Scato or Harmonic Progressions based 
on two tonics, iistwlly r^ted as C to F# Or . Three4o»ic system: relarionship usuidy 
as C, E, Ah, OT^2 * Four4onic system: relationship as C, £h, Gh, A, or V^. A five-tonic 
system does not exist in eaual temperammit ttmii^. Six-iamc system: relationship usually as 
C, D, £, Ff, G#, A#, or vT* Twehe4otnc system: relationship usually as all tones of the 
duomatk scale in s u co es st on, or 
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TRAJBGTtHUAL MOTION. Melodic motion analysed from the viewpoint of the trajectories 
It outlines when graphed; more specificallyi thm trajectories analysed in relation to Pri- 
mary Aim and SeMndary Aim. 

TRANSFCHIMATIONS. The general form of what is conventionally called *Voice leading/' 
but used in a much broader sense of the transformation of any PItOh-AMemblaga (abcde, 
for examine) into another (a^b'cMV, for example). Parallel transformations lead each func- 
tion in the initial assemblage to the corresponding function in the next assemblage; in all 
other transformations, the initial set of functbns transforms to a set of functions that repre- 
sents some Pormutatloii of the second set, except in so-called Ckmatant Function Trana- 
formatlott8t in which one (or occasionally two) functions lead by parallels, the remaining 
functions leading by permutation. In general, transformations are classified as OockwiM 
or Gouaterdockwlae, with GroMwise appearing as a special form of both. 

TRIAD. A structure in harmony of but three parts; conventionally, but not necessarily, the 
familiar triad of ordinary diatonic harmony. 

TRINOMIAL. A group consisting of three elements. 

TRIPLE PARALLEL CHROMATICS. One variety of Chfomatic Harmony. 

TRUE miMinVE. See Original Primitive. 

TUNING RANGE. The range of tone* as they actually sound that an instrument can produce 
for orchestral use. 

TUNING SYSTEM. In music only certain pitches from among all the possible pitches are 
utilized. The particular set of pitches selected for use is the luning system^ or primary selec- 
tive system. Various systems have been or are in use, but the system known as Equal 
Temperament is the basis of the notation of most Occidental music and is the basis of the 
Schillinger system. See pp. 101, 102 and 144. 


U. 

U. Symbol used tor unbalancing axis (see Axm). 

UNBALANCING AXIS. See Axm. 

UNIMODAL. Describes axial relations of two melodic lines when each is in the same mode 
of its particular key; the keys need not necessarily be the same, but the modes (displace- 
ments) must be identical. 

UNITONAL. Describes interrelation of two or more melodic lines (especially in counterpoint) 
as to the Real Key of each, and means that each is in the same key, although not necessarily 
in the same mode. See Pigytonal. See Unimodal. 

UU» UP. See Axle Relatloiia. 


V. 


Symbol for Dsmamlc Continuity. 

V. A symbol used in orchestration for volume^ or dynamics. 

V. A dynamic unit. See V. 

VARIABLE DIFFERENCE SERIES. A SeriM in which each term is composed of a base that 
increases to some pattern, to which is added a second number that also increases according to 
some pattern; essentially, the sum of two series. 

VARIABLE 'DOUBLINGS. In harmony, a technique by which varying chordal functions (the 
1, 3, or 5 usually) are selected for ^ubling. 

VARIABLE STRUCTURES. In harmony, the use of more than one structure (or ''shape") 
of chord in a continuity. 

VOI€tt LEADING. The trajectory or path followed by a PUrt ; see especially Triuisforsiiatioiia. 
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atMcma, 1, 187, 245, 302 
acceleration, in non-unifbnn groupe, 93 
in tmiform gronpa, 92 
acceleration groups, 1341 
acceleration aeries, XVII 
accompaniment, harmonic, 1204 
acoustical fallacies, 697 
Alexander, Jeff, XII 
alto clarinet, 1516 
amplitudes, 2 

anticipation*fulfillment pattern, 1415 
anticipations, 579-83, 1296 
Aria on tkeG-stnnn (Bach), 1354 
Aristotle, XVIIl 
arithmetical mean, 315, 317, 352 
arithmetical progressions, 352, 365 
with variaUe differences, 91, 365 
ascribed motion, 301, 303 
As 1 Remmber (R. De Maria), 1409 
atonality, 247, 739 
attack, forms of, 1323, 13^7, 1598 
attack-group, synchronization of an, 
attack-groups, development of, 912, 
in two-part counterpoint, 726 
melodic, composing, 642 
attacks, bowing, 1499 
composition of, 1281 
multiplication of, 883 
Auer, Lipoid, 1489 
Auric, 173, 1265 
auxiliary tones, 584-96, 1198 
auxiliary units, application of, 1202 
distribution of, 1198 
Ave Regina Coelotum^ 368 
axes, centrifugal, combination of two, 287 
centripetal, combination of two, 288 
of melody, 246 

secondary, 247, 252, 299, 302, 312 
secondary parallel, 290 
simultaneous combination of threei 289 
axud combinations, 253, 1292 
polynomial, 757 
axis, balancing, 252 
Unomsal, 259, 754 
monomial, 259, 753 
primary, 125, ^46, 312 
quadrinomial, 260 
qumtinomial, 261 
trinomial, 260, 756 
axis-relations, I26t 758 


B 

Bach. J. S., 34, 145, 194, 211, 215, 217, 312, 
317, 374, 437, 461, 495, 552, 795, 796- 
801, 875, 1277, 1330, 1331, 1352, 1520, 1523 
balance, 21 

Banshee (Cowell), 1557 
bass, setting of the, 1011 
bass drum, 1568 
bass clarinet, 1516 
basscthom, 1516 
bassoon (fagotto), 1521 
Battistini, Mattia, 1572 
Beaniifnl Dreamer, 1460 
Beethoven, 34, 112, 196, 211, 244, 247, 299, 
514, 374, 507, 561, 1349, 1366, 1523 
Bellini, 283 
bells, church, 1560 
cow, 1569 

orchestra (glockenspiel), 1559 
Benedida Tu, 369 
Berg, 211 
Berlioz, 1567 
biner, 314 

B-minor Sonata (Liszt), 211 
binomials, reciprocating, 1297 
temporal, 1296 
Blanton, Jimmy, 1510 
Blws, 1510 
BiAero (Ravel), 1556 
boogie-woogie, 94, 1044 
Boris Godounou (Moussorgsky), 375 
Borodin, 73, 495, 506, 508, 666, 686 
Bradley, Will, XII 
Brahms, 524 

But I Only Have Eyes for You, 316 
G 

Caccini, Giulio, music example by^ 369 
cadences, l63, 370, 371 
Cadman, 1255 
Cahill, Thaddeus, 154S 
canons, 777 

compositbn from strata harmony, 1216 
cantus firmus, 708, 801 
Caruso, Enrico, 1456 . 

Caaelt< 173, 1265 
castanets, 1563 
celesta* 1558 

Chaeonm in D-menor (Bach), 375 
Chaikoviicyf569,586, 627 
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ChaHapine, Feodor, 1570, 1572 
QiarieitMi rhythm, 85, 86,' 91, 94, 648 
Gmuaioii, 173 
Cli0aioCkedt,n 
chimea, 1560 

Chopin, 211, 438, 506, 552, 569, 586, 627, 633, 
666, 1044, 1047, 1331, 1332 
^ot(U function, 376 
chorda, 168 
altered,. 542 
eleventh, 469 
fourth^ixth, SfJ), 427 
ninth, 460 
patting, 415 

patting fourth-sixth, 427 
patting teventh, 531 
patting tixth, 415 
teventh, 436, 446 
tixth, 406 

ChrishHos Nighi (Rimaky-Kortakov), 1508 
— Oratorio (Bach), 1520 
Chromatic Fantasy and Fugue (Bach), 211 
chromatic groups, coinciding, 514 
chromatic system, enharmonic treatment of, 
508 

chromatics, double parallel, 503 
triple and quadruple parallel, 506 
cbromatization of diatonic two-part melodiza- 
tkm, 828 

Church, Professor, 24 
ChurchUl, Dr. Wm., 332 
circular permutation, 46, 51, 116, 161, 166,1913 
davit, 1564 

clarinet, (clarinetto) in Bb and A, 1514 
alto, 1516 

clarinetto basso, 1516 
contralto, 1516 
piccolo in D and £b, 1516 
dementi, 461, 1047 
climax. 279 

dimaxet, distribution of, 1361 
dote positioh, 381 
coda, 807 

coefficients of duration, 736 
coefficients of recurrence, XVf, 108, 110, 308, 
459, 665, 912, 951, 980-3 
common degrees, 141 
common unit method of modulation, 129 
components, orchestral, 1579 
oompocitlon, 
duration of a, 1353 
instruroental, 1369 
monothematic, 1370 
planniog a, 1351 
polythematic, 1401 


semantic (connotative), 1410 
temporal saturation of a, 1354 
theory of, 1279 

Concerto for Oboe (Coppola), 1409 
Conrow, \^lford, S., 24, 332 
consonances, chromatic, 701 
diatonic, 701 
continuity, 46 
automatic chromatic, 544 
canonic, composition of, 787 
composition of, 843 
contrapuntal, 742, 750, 1212 
factorial, 70, 74 
fractional, 70, 74 

harmonic, 176, ?84, 419, 442, 554, 1164 
harmonic, composition of, from strata, 1200 
harmonic, distribution of, through strata, 
1164 

harmonic, of diads, 170; triads, 170; tetrads, 
171; pentads, 171; hexads, 172 
harmonic, translation into strata, 1166-8 
harmonic, variation of, 1202 
homogeneous rhythmic, composition of, 67 
hybrid harmonic, 552 
melodic, 126, 134, 154, 159, 677 
melodic, composition from strata, 1194 
melodic, composition of, 152, 313 
melodic, variation of, through auxiliary 
tones, 1198 
modulatory, 131 
of 06, 416, 430 
of generalized Gs, 418 

of melodic forms through permutations 107 
ofS(5) andS(6), 412 
realization of, 1363 
semantic, composition of, 1461 
contra bassoon (contrafagotto), 1522 
contraction, 21, 23, 165, 211 
tonal, 138 

Contractus, Hermannus, 237 
contrasts, harmonic, continuity of, 70 
ConveHible CounUrpoint in Strict Style (Taneiev) 
777 

Conus, IX 

Coppola, Carmine, XII, 1477 
Cog d*Or (Rimsky-KorBakov)^ 138, 146, 508, 
1509, 1571 

comet (cometto), 1528 
como, see horn 

corao di bassetto (bassethom), 1516 
correlated melodies, 697, 1209 
correlation, harmonic, forms of, 709 
of melody and harmony, 619 
of time and pitch ratios of secondary axes, 
275 
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correspondences, contrary, 276 
oblique, 277 
parallel, 275 
counterpart to a given melody, oompositbn 
of, 770 
counterpoint, 

as major componeqt of thematic units, 1311 
chromatic, 739 

chromatic, diatonic harmonization of, 863 
chromatic two-part, symmetric harmoniza- 
tion of, 869 

constant and variable, 791 
diatonic, 739 

diatonic, chromatiamtion of, 739 
diatonic two-part, symmetric harmonization 
of, 865 

modulating, 811 

symmetric two-part, symmetric harmoniza- 
tion of, 872 
theory of, 697, 708 
two-part, 708 
two-part diatonic, 862 
two-part, harmonization of 
two-part symmetric, 879 
two-part, with symmetric scales, 772 
couplings, 883, 1010, 1018, 1032, 1087 
Cowell, Henry, IX, 1556 
Craft ojf Musical ComposUum^ The (Hindemith), 
XI, XVI, XXII 
Crawford, Jesse, XII, 1477 
Croaby, Bing, 1454 
Curves of Life (T. A. Cook), 331 
cycle, of the fifth, 370, 373 
of the seventh, 369, 374 
of the third, 368, 370 
cycle styles, 3^ 
cycles, binomial, 365-6 
negative, 443 
tonal, diatonic, 362, 410 
trinomial, 367 
cymbali^ 1565 
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Daphnisani Ckloe (Ravel), 1141 
da Vinci, Lemiardo, XXIIl, 331 
Dd)ussy. 135, 145, 146, 173, 217, 552, 655, 1047, 
1164, 1559 

De Dmua Froporiione (Pacioli), 330 
Deep m a Dream^ 682 

De Hamauka InstUulione (Hucbald), 236 

Delage, 1164 

Ddius.506 

de Machaulr, 370, 709 

Dmm (Rubinstein), 1571 


denrity, 700, 844, lOlQ, 1200, 1323 
as major component of thematic units, 1314 
compositon of (in application to strata), 1226 
variable, composition of, from strata, 1242 
variation of; 1201 

density-groups, composition of, 1228, 1315 
compound sequent, 1232 
permutation of sequent, 1232 
Deutsches Lted^ 
diatonic harmony, 361 
diatonic-symmetric harmony, 393 
directbnal units, 160, 164, 165, 1265, 1271 
composition of, in strata, 1187 
general theory of, 1169 
reversal of, 1191 
sequent groups of, 1192 
use of, in instrumental forms of harmony, 
1027 

displacement scales, 121 
dissonances, chromatic, 701 
diatonic, 701 

distributive powers, 70, 74 
Dittersdorf, 373 
Dixie, 1460 
Dorsey, Tommy, 1533 
double bass (contrabass), 1508 
doublings, of S(6) 
variable, in harmony, 401 
Dowling, Lyle, see **Acknowledgment”,XI, 1607 
Drink to Me Only with Thine Eyes, 730 
Duet for Two Clarinets and Fiona (Bradley), - 
1409 

duration-group, distribution of a, 37 
synchronize, distribution of a, 37 
durations, composition of, 838, 1281 
direct composition of, 650, 733, 838, 841 
dynamics (volume), 1323, 1324, 1597 
Dynamarhythmic Design (Edwards), 332 

£ 

ecclesiastic modes, 121 
Einstein, XVlIl 

Electrification of Music (Schiilinger), 1486 
£1 Greco, 210 
Ellington, Duke, 1510 
Elman, Mischa, 1489 
emery board, 1570 
English horn (corno inglese), 1520 
equal temperament, 101, 2^, 359, 700 
Etude for Orckestra (Van Gl^ve), 1400 
Etude in C (R. De Maria), 1400 
Evolution of Harmony from the Authentic Ca- 
dence (A. Casella), 371 
Everyiking I Ham Is Yours, 163 
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expaation, 21, 22^ 212 
tonal, 123, 135, 361 
expanitons, geometrical, 208 
expotttion, 790 
compoeition of the, 806 
preparation of the, 802 

F 

fagottino (teneroon), 1522 
Fanfare for the Tfew York World's Fair (Ger- 
ichefski), 1409 
Fantasia (Disney), 1428 
fermata, 94 
feuiUe defer^ 1569 
Fibonacci 'series, 329, 332, 333 
figuration, instrumental, 12Q2 
melodic, 569, 1264 
neutral, 597 
thematic, 599 

First Airphonic Suite, The (Schillinger), 1544 
First Piano Concerto (Chercpnin), 1053 
flute (flauto grande), 1511 
alto (flauto contralto), 1513 
form, musical, 1330 
forms, instrumental, 883, 1323 
melodic, combinations of, 105 
melodic, in two-part counterpoint, correla- 
tion of, 755 
orchestral, 1576 
organic, use of, 32$ 

Forms in Primitive Musk, 72 
Fourier, 2 

Fohrth Symphony (Beethoven), 1523 
fox-trot, 29, 73, 94, 648 
fractioning, the techniques of, 15 
fragmentation, of a subjcict, 1344 
schemes, 1345 
Franck, Cesar, 506, 524 
fugue, 790 

assembly of the, 813 
double, 790 
form of a, 790 
single, 790 

steps in composing a, 794 
Fugue No. 8 (^h), 194 
Fugue (R. Benda), 103 
Funeral March (Schillinger), 1379 

G 

Ge (group with passing sixth-chord), 415 
generalisation of, 417 
Galli-Curci, Amelita, 1454 
general harmony, 1057 
CkmraHon Hamonique (Ra]neau)» 360 


generators, major, 12, 15, 84 
minor, 12, 15, 85 
utilization of three or more, 24 
geometrical expansion, 208 
geomeldcal projections, 185 
Gerschefski, Edwin, XII, 1409 
Gershwin, George, XII, 111, 164, 179, 195, 
506, 87.5 

Giles, Howard, 331 
glockenspiel, 1559 
gong, 1564 

Goodman, Benny, XII, 88 
Goossens,' Eugene, 1456 
gran cassa (bass drum), 1568 
graphing music, 1 
grouping, 7 
the techniques of, 12 
groups, by pairs, composition of, 21 
overlapping chromatic, 511 
with passing chords, 414 
Guido of Arezzo, 237 
guitar, 1558 
Hawaiian, 1558 


H 

Hambidge, Jay, 331 
Hammond, Lawrence, 1549 
Hammond organ, 1549 
Hampton, Lionel, 1560 
Handel, 437, 1523 

harmonics (on string instruments), 1502 
harmonization 

chromatic, of a chromatic melody, 685 
chromatic, of a diatonic melody, 670 
chromatic, of a symmetric melody, 681 
diatonic, of a chromatic melody, 687 
diatonic, of a diatonic melody, 666 
diatonic, of a symmetric melody, 684 
symmetric, of a chromatic melody, 688 
symmetric, of a diatonic diatonic, 671 
8ymmetric,of a symmetric melody, 675 
of melody, 666 
harmony 

as a major component of thematic units, 1296 
chromatic, 495 

chromatic, melodization of, 833 
chromatization of, 862 
diatonic, 361, 1258 
diatonic-symmetric, 393, 452, 1261 
four-part, 548, 996, 1124, 1145, 1148, 1150 
four-port, additional data on, 1139 
general theory of, 1063 
hybrid five-port, 171, 451, 1293 
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harmony 

hybrid four>p|ut, 170, 478, 623 
hybrid three-part, 170, 1080, 1260. 
negative forms of, 386 
of fourths, 1134 
one-part, 1065 

one-part, cme stratum of, 1065 
rhythmisation of, 1299 
special theory of, 357 
strata, 1063 ff. 

symmetric, 388, 396, 431, 1262 
symmetric, melodization of, 829 
thiec-part, 544, 937, 1103, 1110, 1114, 1 
twp-part, 905, 1083, 1089 
two-part, one stratum of, 1066 
harp, 1536 
harpsichord, 1558 

Haydn, 173, 196, 214, 243, 373, 1566 
Hayton, Lonnie, XI 1 
heckelphone (baritone oboe), 1520 
Heifetz, Jascha, 1489 
Helmholtz. 230, 698, 1514, 1603 
Herok Poem (Schillinger), 1352 
Herzog, George, 231 
High on a Windy HiU, 163 
Hindemith. XI, XVI, XXII, 211, 217, 317, 
552, 1332 

Honeysnckk Rose (Waller), 612 
Honegger, 1265 
horn, French, 1523 
Hymn to the Sun, 138 

1 

identical motifs, 131 
identity of pitch-units method, 116 
I Got Rhythm, 164, 179 
Imitation, 751 

continuous, temporal structure of, 778 
forms of, 792 
Imprmfisation and Scherzo (Van Cleve), 1400 
inscribed motion, 301, 303 
indirect modulation, 524 
instrumental combination, 1586 
double, 1591 
quadruple, 1592 

relatkms between members and the group in 
an, 1587 

relations betireen the, and the texture of 
music, 1601 
single, 1590 

standard symphonic, 1592 
triple, 1591 

ittstrumcsital forms, 883, 1323 
definition of, 884 
(or piano compoattfom, 1043 
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of accompanied mekxily, 1018 
of duet with harmoak accompaidniefit, 1021 
of Smlp, 901 
of S«>3p, 931 
of S»4p, 988 

‘ of two-part counterpoint, 1032 
sources of, 884 

instrumental group, synchronization of an,.v39 
instrumental groups, 35 
instrumental resources as a major component 
of thematic units, 1322 
instruments 
brass, 1523 
brass-wind, 1583 
electronic, 1544, 1584 
electronic, with conventional sources of 
sound, 1547 

electronic, with varying electromagnetic field, 
1544 

musical, evolution of, 1487 
percussive, 1555) 1584 
special, 1536 
string-bow, 1489, 1581 
woodwind, 1511, 1582 

intensities, instrumental, correspondence of, 
1595 

intensity, 2 

interference, of axis groups, 760 
principles, of, 29 
interludes, 793 
modulating, 809 
non-modulating, 808 
preparation of, 807 
intervals 

augmented, 701, 705 
chromatic, 701 
chromatic, resolution of, 705 
diatonic, 701 

diatonic, resolution of, 703 
diminished, 701, 705 
harmonic, 697 

harmonic, classification of, 700 
harmonic, resolution of, 702 
harmonic, theory of, 697 
melodic, 697 

intonational modification, 334 
inversions, geometrical, 185, 385, 744, 749, 751, 
787. 1139 

of the S(5) chord, 406 
of 4heS(7) chord, 436 
involutkm-groups, 1338, 1341 
involution series, 352 
Isolde's Leoe-Dm^ (Wagfier), 234 
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K 

KMdopk^m (Sdiillinger), 1160, 1169, 1264 
(Rimiky-Konakov), 152 
kettk^rums kee timpani), 1566 
key^met, omiipotition of, 1367 
key^ajck, 126 

Kko96mekim (Mouftorgsky), 508 
Ktrdier,Xl 

KUezk (Rimsky-Koraakov), 243, 1492, 1502 

Koihets, Mma, Xll 

Kouieevitaky, Sergei, 1509 

Kieiiek,211 

KratiiO|x»lsky, 1510 


L 

La Fille aux Ckeveux de Lin^ 138 
UvaUe, Paul, XII 
Levant, Oscar, XII, 1177 
U\\^, Joseph. XII 
limits, of four-part strata 
compound symmetric, 1153 
diatonic, 1151 
symmetric, 1152 
limits of three-part strata 
compound symmetric, 1122 
diatonic, 1120 
symmetric,1121 

limits of two-part strata, diatonic and sym- 
metric, 1096 

limits of Z, compound symmetric, 1102, 1122 
Lisst, Frans, 112, 146, 666, 1047 
logarithmic series, 352 
Lokenirin, 372 


M 

Malipiero, 173, 1165, 1265 
Man ILtm, The (Gershwin), 111, 506 
Mamnal far Playing Space-conlr^led Theremin, 
A (SdiilUnger), 1544 
marimba, 1561 
Marks, I^klyn, XII 

Mass far the CoranaHan of Charles V (de Ma - 
chauh), 370, 709 

MaikmaHeat Basis of the Arts (Schillinger)^ 
XII, XXII, 1461 

May iVifM (Rimsky-Korsakov), 1523 
Mayers, Bernard, 1477 
iiimmfka,648 


MacDowell, 1255 
mean, arithmetical, 317, 352 
geometrical, 352 
golden, 330 

mean temperament, 145 
Medtner, Nicholas, 1047 
Mekhick, Anna, 1571 
melodk figuration, 1264 
melodies, correlated, 697, 1209 
correlated, with harmonk accompaniment, 
1224 

melodization 

as a major component of thematk units, 1305 
diatonk, 622, 1268 
of harmony, 619, 1045, 1268 
statistical, 663 
symmetrk, 654, 876, 1290 
symmetric, chromatk variation of, 661 
symmetrk two-part, chromatisation of, 832 
two-part, attack-groups for, 836 
two-part contrapuntal, of a given harmonk 
continuum, 823 
two-part diatonic, 824 
melody 

as a major component of thematk units, 1291 
definition of, 230, 235, 301, 303 
coupled, 901 

harmonization of, 666, 728 
theory of, 223 

transcribing from one expansion into another, 
134 

translation into various expansions, 823 
with harmonic accompaniment, 1018, 1204 
with three couplings, 989 
with two couplings, 932 
melody-harmony relationship in symmetrk 
systems, 168 
Mendelssohn, 524,1047 
Merry Ghost (Oka-Schillinger), 1558 
Mkhelangelo, 331 
Milhaud, 173 
Miller, Jack,XII 
Miller, Glenn, XII 
Milstein, Nathan, 1489 
Mine (Gershwin), 875 
Mlada (Rimsky-Korsakov), 152, 1567 
mobility, 844 
modes, 121, 361, 375 
ecclesiastk, 121 
modificatton, of a subject 
intonational, 1347 
temporal, 1343 
Modigliani, 209 
modulation 
indkect, 524 
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modulation 
melodic, 125 

throu^ chromatic alteration, 130, 326 
through common/unita 129^ 326 
through identical motifs, 131, 327 
modulations in the chromatic system, 518 
Monteverdi, 373 
MoanHiht Sonata^ 211, 

Moore, Douglas, 234 
motion, trajectorial, forms of, 305 
Moussorgsl^, 362, 375, 508, 686, 1456 
Mauvement Ekdrique et PaikHiqne (Schilltnger), 
1373 

Mozart, 34, 173, 243, 374, 461, 569, 627, 1063, 
1164, 1523 

Murray, Lyn, XII, 1477 
music 

Arabian, 144 
B^inese, 144 
Giinese, 231, 243 
German, 372 
Javanese, 144 
Oriental, 144 
Siamese, 144 
Ify Onw, 674 


N 

natural harmonic series, 90, 352, 365 
Naiwt of Physical World, The (Eddington), 
1351 

New Musical Resources (Cowell), 1556 
Night and Day, 163 

Noces,Les (Stravinsky), 1141, 1255, 1265, 1556 
Nocturne (Bradley), 1400 
Norvo, Red, 1561 
notation 

geometrical (graph), 244 
mathematical, 239 
musical, 236 
of intensity, 241 
of pitch, 240 
of quality, 242 
notation system, 1 
novachord, 1553 
Nutcracker Suite, 1559 


O 

1518 

d^amore, 1520 

October, S^phonic Rhapsody (Schillinger), 
1409, 1557, 1570 


One, Two, Button Your Shoe, 316 
opei) position, 381 
orclrntra, radio, 1593 
orchestration 
acoustical basis of, 1603 
theory of, 1479 
ordinate, 1, 245, 302 
organ, 1541 

Organ Grinder*s Swing, 85 
orientatbn, configurational, 1411 
ostinato 
basso, 877 
contrapuntal, 876 
harmonic, 876 
melodic, 874 
soprano, 878 


P 

Pagan Dance (Coppola), 1409 
Paganini, 243 
Palestrina, 437, 552, 1063 
Pango drums, 1569 
Panina, Varia, 1571 
Parsifal (Wagner), 152, 372, 506 
passing tones, 575-8 
chromatic, 514, 537 

Pathetique (Beethoven), 247, 561, 1349, 1366 
Paul, Charles, 1477 
pedal point, 559, 1065 
chromatic, 565 
symmetric, 566 

Pennies from Heaven, 50, 55, 62, 79 
Pergolesi, 373 

periodicities, interferences of, 4 
periodicity, forms of, 3, 1333 
monomial, 3, 11 
uniform, 3 

permutations, 110, 266, 726, 733, 1297 
general and circular, 46, 51, 116, 117, 161, 
162, 163, 166, 1913 
of the higher order, 63 
permutation-groups, 1337 
Petrouchka (Stravinsky), 147, 1171, 1265 
phases, 2 
periodicity of, 2 

phasic rotation of density groups, 1227, 1234 
piano, 1555 
dectrified, 1548 
Piastfo, Mbhael, 1489 
piatti (see cymbals), 1513 
piccolo (flauto piccolo), 1513 
Piston, Walter, XII, XX 
pitch, American concert, 243 
230 
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pitdi-axes, variable, 125, 137 
pitdi-famtlies, evolution of, 1253 
IMtcb-interva^ 101 

pitch ^ relations, symmetric system of, 173 
|^ch*ranges, 1600 
pitch-ratio, polynomial, 273 
pitch-ratios of the secondary axes, 268 
pitch-rhythm, superimposition, on the second- 
ary axes, 302 
pitch-8<»le 

as a major component of thematic units, 1286 
styles, evolution of, 115 
pitch scales, 101 
as a source of melody, 1255 
evolving, through the method of interfer- 
ence, 119 

evolving, through the selection of intervals, 
119 

relating, through identity of intervals, 115 
relating, through identity of pitch-units, 116 
pitch-time ratios of the axes, correlation of, 762 
pitch-units, 101 

symmetric distribution of, 144 
plotted melody, 318, 320 
Plucked Again, 1510 
Poem of Ecstasy (Scriabine), 135 
polka, 19 
polymodality, 656 
polytonality, 146, 710, 1141, 1265 
Porgy and Bess (Gershwin), 195 
position of hands with respect to keyboard, 
1048 

Poulenc, 173, 1265 
Powell, Edward, XII 
power series, 90, 365 

P^ude in Cik-minor (Rachmaninov), 1053 
Prelude No, 1 (R. De Maria), 1400 
Previn, Charles, XII 
prime number series, 91, 352, 365 
primitive, modernized, 1255 
true, 1255 
stylized, 1255 
Prince Igor (Borodin), 508 
Principles of Pkylloiaxis (A. H. Church), 331 
progressions^ 413,554, 1094, 1108 
arithmetical, 90 
chromatic, 663 
diatonic, 362, 555 
diatonic-s 3 rmmetric, 1070-72 
generalized, 1072-4 
g eo m e tri cal, 90, 352, 365 
harmonk, 376, 407, 452 
harmonic, m^odization of, 1305-10 
in two strata 1085 
monomial, bkotnial and trinomial, 363 
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symmetric, 391, 430, 489, 492, 555, 655, 1083 
with variable sigma, 1163 
with variable structures, 1075 
progressive additive aeries, 352 
projection, geometrical, 181 
Pfokofiev, 218, 1165 
psychological dial, 1411 
Pythagoras, XI 

O 

quadrant rotation, 185, 252, 7^, 792, 823 
quantitative scale, 663 

Quintet for Wind Insirumenis (Coppola), 1409 

R 

Rachmaninov, 1047, 1053 
Rameau, XI, 360 

RaXios of Bodily Symmetry, The (Conrow), 332 
Ravel, 135, 146, 173, 552, 655, 1047, 1063, 1164, 
1554 

rebab, 1489 
repetition, 284 
resistance, 279, 1366 
resistance forms, 283 
resolution* 
delayed, 714, 725 
of S(7), 439 

response-patterns translated into geometrical 
configurations, 1418 
resultant of interference, 4, 41, 1336 
resultants, applied to instrumental forms, 27 
Rey, Alvino, XII 
rhumba, 29, 73, 648 
rhythm, 34 
instrumental, 27 

temporal, as major component of thematic 
units, 1281 
theory of, 1 

rhythms of variable velocities, 90 
rhythm styles, evolution of, 84 
Riegger, Wallingford, 317 
Rimsky-Korsakov, 73, 122, 123, 146, 495, 506, 
666, 686, 1528 

Rites of Spring (Stravinsky), 6, 1521 
Roger-Ducasse, 1164 
Rollini, Adrian, 1560 

roots, symmetric, of strata, transposition of, 
1265 

Rosenkavalier, 86 
Rossini, 373 
rotation, 
full periodic, 286 
of phases, 1227, 1234 
mie phase, 284 
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t44, 792» 823 
Roy^« Ttd» XII 
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S 

S<5)» Inveriioiit of the, 406 
S(5), etructuies of, 388 
S(6), doubltiigi of the, 410 
Sam du PHni$mp$ (Streviatky), 1141, 1265, 
1528 

Saika (Rimiky-Konekov), 123 
S^hm (R. StniuM), 1520 
Selfedo, Carloi, 1541 
law, miMkal, 1570 
etiophoiie famity, 1517 

AcoUan, 122, 123, 303 
Arabian, 152 
BaUneae, 1258, 1266 
ChineM, 121, 135, 305 

chromatic, symmetric harmonization of, 539 
Dorian, 121, 123, 236 
harmony, 361 

Hungarian major or **Blue**, 113, 199 
Hungarian minor, 113, 146 
Ionian, 122 
Locrian, 122, 123 
Lydian, 122, 123, 236 
melody (iiitch-acale), 361 
Mixolydian, 122, 123, 236 
Neapolitan minor, 113, 146 
Pteiaian or double harmonic, 114, 1401 
Phrygian, 121, 123, 198, 236 

four-unit, 109 

four-unit, harmonic forms of, 992 

historical development of, 121 

in expansions, 133 

major, 112 

minor, 112 

one-unit, 103 

partial, 120 

quautiutive, 663 

symmetric, 148, 749 

symmetric use of, 322 

three-unit, 105 

three-unit, harmonic forms of, 935 
two-unit, 103 

two-unit, harmonic forms 903 
with 2, 3, 4, 5, 6 or 12 tonics, 1524 
Bciflatti, 173, 373, 1047 
SMfer, Dr. Myion, XII 
560 


Schlliinger, Joseph, Xil, XXII, 1160, 1169, 
1264, 1352, 1370, 1373, 1379, 1313, 1318, 
1409, 1461, 1486, 1544, 1557, 1558, 1570, 
seealad «nfitaM639 
Schoenberg, Arndd, IX, 1332, 1557 
Schramm, Rudolph, 1477 
Schidmrt, 373, 524, 569 
Schumann, 627^ 666, 1044, 1047 
Scriabine, 315, 552, 586, 627, 1047, 1331 
Sacaai HmttaHan^ Rhapsody (Lisst), 91 
Seidel, Toscha, 1489 
selective systems, 302 
semantics of melody, 231 

oj Tam (Helmholtz), XI, 1603 
Shaw, Arnold, see “Acknow l e d g m ent**, XI, 
1607 

Shostakovich, 1332, 1535 
sigma (2), 169 
compound, 1096, 1097, 1266 
diatonic families of, 1159 
variable number of parts in the strata of a, 
1155 

stgroae, construction of, 1158 

Sinjame mit PamkamMag (Haydn), 1566 

simultaneity, homogeneous, 46 

sine motion, 301, 305 

Sinfoma Damastica, 1520 

Skinner, Frank, XII 

Skmimsky, Nicolas, XX 

snare-drum, 1568 

Sokoloff, Nicolai, 1370 

SolfeuMo (Gerschefski), 1400 

sdovox, 1549 

Sanala^Rliapsody (Schillinger), 1353 
Sot^fram The First Airphtmic 5hds(3chlliinfer), 
1370 

sonic symbpb 
composition of, 1432 
coordination of, 1471 
evolution of, 1410 
modulation of, 1462 
table of combinations of, 1472 
spatio-temporal associations, 1426 
special harmony, 357 
Spencer, Herbert, XII 
split units, 49, 54, 59 
Sprung ueher dan SekaUen (Krendt), 1520 
Sterrett, Phul, XII, 1477 
Stevens; pdth, Xll, 1477 
stimtthis-dock 

lower quadrm^ of other zones, 1453 
normal positiA, 1433 
upper quadrant of negative aonS, 1436 
tqrper quadrant of pOBirive none, 1443 
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•tniMiiMcqxime coafigaratioiii, conqilex 
fomt of, 1421 

•tiaHifaiM« 90 MC pottern^ cfawMtc a t km of, 
14T2 

Stolmraid, Lw|iold, 6 , 1546 
SlmmGmi^ (Dwfonmliky), 146 
Steric, Kul, 251 
Stmrmy Wmiktr, 3t? 

Stradhruiua, Antonio, 1489 
•trata 

hybrid, 1076, 1087, 1089, 1141 

imtfMiaeiital, the oompq^ion of, 1003 

of four parts, 948 

of one part, 886 

of three parts, 910 

of two parts, 890 

reciprocating, 1139 

strata oomposhton of assemblages containing 
directional units, 1187 
strata harmony, 1063, 1263 
Strauss, Richard, 1520 
Stravinsky, 173, 1165, 1255, 1265 
StringQmrtei (W. Bradley), 1409 
SiriHQmrta (R. De Maria), 1409 
structures 

hybrid three-part, 1076 
temporal, 778-82 
variable, sequence of, 1074 
Slwiy in Rhythm, I (Schillinger), 1383 
Stndy in Rhythm, II (Schillinger), 1388 
st)ie (pitch-families), evolution of, 1253 
summation series, 24, 91, 332-4, 336, 352, 365, 
901, 1337 

suspensions, 573-4, 1296 
development of, 570 

su p er im position of pitch and time on the axes, 
299 

swing, 73, 85, 299, 1044. 1255 
symb^ of orchestral components, 1576 
symmetric harmony, 388 
symmetric roots, 3%, 1265 
symmetry of pitch, 144-47 
Sympikmic Rhnmba (P. Uvalle), 1344, 1400 
syndironixation, binary, 4, 760 
the technique of, 25 _ 

systems, symmetric, within ^2 f 

T 

tambitrin, 1566 

tambufo, (see snare-dram), 1568 
Taneiev, XI, 777 

tnmMmer, 371, 554, 685, 1349, 1456 
Tthatkovsky, see Chaikovsky 
tedmique, rii^t-arm, of vbltn idaying, 1499 
tedmiquesi Instrumental, 1575 


temperament, equal, 101, 240, 359, 700 
tensmn, 168, 619, 656, 700, 701 
scale of, 619 
ranges d, 621, 667 
terner, 314 

tetrachord, harmonic, 112 
tetrachords. 111, 112 
thematic continuity 
axial synthesu of, 1349 
compositkm of, 1330 
.intcgjation of, 1342 
thematic groups 
composition of, 1367 
selection of, 1355 
temporal distribution of, 1358 
thematic sequence 
forms of, 1333 
selection of, 1356 
temporal coordination of, 1335 
thematic units 
composition of, 1365 

transformation of, into thematic groups, 1342 
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Joseph Schiilinger was bom in Kharkov, Russia, September 1, 1895, and died 
in New York on March 23, 1943. At the age of 5 he manifested interest in deagn, 
dramatics and verse; at 10 he was experimenting in play-writing and music. 
He was educated at the Clasncal Coll^ and entered the St. Petersburg Con- 
servatory in 1914. In 1917 he was graduated from the class in composition, after 
which he studied conducting under N. N. Cherepnin. 

In 1918 he was appmnted senior instructor in composition at the Kharkov 
Academy of Mu«c; in 1920 he was made professor, and the following year, dean 
of the faculty of composition. In the same period he served as head of tiie music 
department of the Board of Education of the Ukraine. From 1922 to 1926 he 
acted as consultant to the Leningrad Board of Education. Beginning in 1925, 
and for three years thereafter, he served as professor and member of the State 
Institute of the History of Arts at Leningrad. In 1927 he was commissioned to 
make phonograms of the folk music of the Georgian tribes in the Caucasus, and he 
succeeded in recording folk songs previously unknown to the world of music. In 
this period his pedagogical responsibilities multiplied and he also served as 
senior instructor of the State Central Technicum of Muac. From 1926 to 1928 
he was vice-president of the Leningrad branch of the International Society for 
Contemporary Music. During this period he oi^anized and directed the first 
Russian jazz orchestra. 

In November 1928 Schiilinger came to the United States on invitation of the 
American Society for Cultural Relations with Russia. Shortly after his arrival 
he b^:an collaborating with Leon Theremin on research in musical acoustics, 
and the application of electronics to tonal production. For six years, from 1930 
to 1936, he taught at various American universities and schools of art and music. 
From 1930 to 1932 he was a lecturer at the David Berend School of Music. 
In 1932 and 1933 he lectured at theNew School for Social Research. In 1934 he gave 
lectures at the Florence Cane School of Art, American Institute for the Study of 
Advanced Education, and American Institute of the City of New York. In 1934 
he became a member of the faculty of Teachers College, Columbia University, 
serving in three different departments: music, fine arts and mathematics. The 
Mathematics Museum of Teachers College placed on permanent exhibition, in 
1934, certain geometrical designs which he evolved as part of his Theory of 
Dengn. In 1936 he lectured at New York University. In July of the same year 
he became an American citizen. 

Sdullinger's major musical compositions include works for orchestra, voice, 
string instruments and piano. March of the Orient, Op. 11, was compq«»d in 1924, 
and performed by the Leningrad State Philharmonic, as well as the Persymphans; 
during the seasons of 1926-27 and 1927-28.it was played by the Cleveland Sym- 
{^ony, Nikolai Sokoloff conducting. Symphonic Rhapsody, Op. 19, was com- 
posed tm commission to celebrate the tenth anniversary of the Soviet Union. 
After performances in Moscow and Leningrad, 'it was given its premiere in the 
Western hemi^ihere by the Philadelphia Orchestra under Leopold Stokow^. In 
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1929 SdiilUi^ wrote First Airphome Sisitt, Op. 21, for RCA Theren^ luid 
ordmtea. The firat perfonnaiKxe were given by the Clevdand Orchestra under 
Sokoloff. The following year, on oommiasion by RCA, Sdiilfinfer wrote tile North 
Ssuskin Symphony, Op. 22, for radio pofortnances. 

Amo^ his outstadcfo^; piano wiwks are the Fios MtosomUfor Piano, Op. 12; 
BxeoniriaAo, Op. 14; Sonata Phapsody, Op. 17; and Funei^ Mardi. His SmoIs 
/sr VisUss and Piano, Op. 9, received its first performanoe in Khailcov in 1922 
with Nathan Milstdn. 

Sohiifinger’s two majw theoretical works are tiie Mathomatical Basis of tho 
Arts, and the Scfittffnfsr System of Uusicaf Composition. The fonner work repre* 
sente the first scientific theory of the arte, and presents tlw application of his foun> 
dation ideas to the spatial as well as tonal arte. KaMdopkone, a manual pitch 
scales in relation to chord structures, was published in 1940. Articles on various 
subjects may be found in Modem Music, Experimental Cinema, Tomorrow, Metro- 
nome, 1938 Proceedings of the Music Teachers National Association and- 1938 
Annutd Meeting Papers (tf the American Musicoiopcal Society. Schillinger left 
in manuscript,essays and articles, including Musofun (a book of musical games) 
and Graph Method if Dance Nidation. 

The publication of the SchUHnter System of Musical Composition has been 
loi% awaited because of Schillinger’s influence on American music for radio and 
motimi pictures— an influence exerted through tiie prominent composers, con* 
ductors, arrangers and music directors who studied privately with hi^. 








